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Description 

[0001] The present invention relates to [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivatives which show adenosine A 2A recep- 
tor antagonism and are useful for treating or preventing various diseases induced by hyperactivity of adenosine A^ 

5 receptors (for example, Parkinson's disease, senile dementia, or depression). 

[0002] It is known that adenosine shows attenuation of the activity of neurotransmitters via an A 2A receptor (European 
Journal of Pharmacology, 16& . 285 (1 989) ) . Consequently, adenosine A 2A receptor antagonists are expected as rem- 
edies or preventives for various diseases induced by hyperactivity of adenosine A 2A receptors, such as a remedy for 
Parkinson's disease, an anti-dementia drug, a remedy for depression, and the like. Furthermore, the above antagonists 

10 are expected to exhibit therapeutic and symptom-improving effects upon Alzheimer's disease, progressive supranu- 
clear palsy, AIDS encephalopathy, propagative spongiform encephalopathy, multiple sclerosis, amyotrophic lateral 
sclerosis, Huntington's disease, multiple system atrophy, cerebral ischemia, attention deficit hyperactivity disorder, 
somnipathy, ischemic heart disease, intermittent claudication, diabetes, or the like. 

[0003] On the other hand, [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivatives are disclosed as compounds having diuretic 
15 activity in Japanese Published Unexamined Patent Application No. 13792/85, as compounds having antiasthmatic 
activity in Japanese Published Unexamined Patent Application No. 56983/85, and as compounds having bronchodi- 
lative activity in Japanese Published Unexamined Patent Application No. 167592/84. 

[0004] However, adenosine receptor antagonism of [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivatives and their activity on 
the central nervous system are not known from the above cited applications. 
20 [0005] WO-A-9842711 reports about various [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivatives and pharmacologically ac- 
ceptable salts thereof, which exhibit antagonism against adenosine A 2A receptors. Said derivatives are useful for the 
treatment or prevention of diseases due to the hyperactivity of adenosine A 2A receptors, such as Parkinson's disease 
and senile dementia. 

[0006] An object of the present invention is to provide [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivatives or pharmaceutical^ 
25 acceptable salts thereof which have adenosine A 2A receptor antagonism and are useful for treating or preventing 
various diseases induced by hyperactivity of an adenosine A 2A receptor (for example, Parkinson's disease, dementia, 
depression, or the like). 

[0007] The present invention relates to a [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative represented by formula (I): 

30 



35 




40 

wherein R 1 represents substituted or unsubstituted aryl, or a substituted or unsubstituted aromatic heterocyclic group; 
R 2 represents a hydrogen atom, halogen, substituted or unsubstituted C r C 6 alkyl, substituted or unsubstituted aryl, 
or a substituted or unsubstituted aromatic heterocyclic group; na represents an integer of 0 to 4; Q represents a hy- 
drogen atom or 3,4-dimethoxybenzyl; R 6 represents a hydrogen atom, substituted or unsubstituted alkyl, halogen, or 
^5 hydroxy; R 3 represents (i) hydroxy, or (ii) substituted or unsubstituted C r C 6 alkoxy; and R 4 and R 5 are the same or 
different, and each represents a substituted or unsubstituted C r C 6 alkyl or substituted or unsubstituted aryl, or R 4 and 
R 5 form a substituted or unsubstituted saturated carbocycle together with the adjacent carbon atom ; or a pharmaceu- 
tically acceptable salt thereof. 

[0008] In other aspect, the present invention relates to a medicament comprising the [1 ,2,4]triazolo[1 ,5-c]pyrimidine 
50 derivative represented by formula (I) or a pharmaceutical^ acceptable salt thereof. 

[0009] In still other aspect, the present invention relates to the use of the [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative 
represented by formula (I) or a pharmaceutical^ acceptable salt thereof for the preparation of an agent for preventing 
or treating a disease induced by hyperactivity of an adenosine Ag A receptors. 

[0010] In the definition of each group in formula (I), examples of the alkyl moiety of the C r C 6 alkyl, and C r C 6 alkoxy 
55 include linear or branched alkyl groups, such as methyl, ethyl, propyl , isopropyl, butyl , isobutyl, sec-butyl , tert-butyl, 
pentyl, neopentyl, hexyl, and the like. Examples of the halogen include fluorine, chlorine, bromine and iodine atoms. 
Examples of the aryl include phenyl, naphthyl, indenyl, anthryl, and the like. Examples of the aromatic heterocyclic 
group include furyl, thienyl, pyrrolyl, pyridyl, oxazolyl, thiazolyl, imidazolyl, pyrimidinyl, triazinyl, indolyl, quinolyl, purinyl, 
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benzoxazolyl, benzothiazolyl, benzimidazolyl, and the like. Examples of the saturated carbocycle include those having 
3 to 8 carbon atoms, such as cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, and 
the like. 

[001 1 ] Examples of the substituent in the substituted C 1 -C 6 alkyl, substituted C r C 6 alkoxy, and substituted saturated 
5 carbocycle include 1 to 3 substituents which are the same or different, such as hydroxy, carboxy, a saturated carbocyclic 
group, C r C 6 alkoxy, C r C 6 alkoxycarbonyl, aryl, aryloxy, aralkyloxy, an aromatic heterocyclic group, a C,-C 6 alkylsub- 
stituted aromatic heterocyclic group, hydroxy-substituted C^Cg alkoxy, C r C 6 alkoxy-substituted C^Cg alkoxy,C r C 6 
alkanoyl, aryl-substituted CyC e aikanoyl, aroyl, formyl, halogen, trifluoromethyl, vinyl, styryl, phenylethynyl, and the 
like. The saturated carbocyclic group means a group formed by removing one hydrogen atom from the above-described 
10 saturated carbocycle. The alkyl moiety of the C^Cg alkoxy, C^Cg alkoxycarbonyl, C r C 6 alkyl-substituted aromatic 
heterocyclic group, hydroxy-substituted C r C 6 alkoxy, C r C 6 alkoxy-substituted C r C 6 alkoxy, C r C 6 alkanoyl, and aryl- 
substituted C r C 6 alkanoyl has the same meaning as the above-described C r C 6 alkyl. The aryl and the aryl moiety 
of the aryloxy, aralkyloxy, aryl-substituted C r C 6 alkanoyl, and aroyl have the same meanings as the above-described 
aryl. The aromatic heterocyclic group and the aromatic heterocyclic moiety of the C r C 6 alkyl-substituted aromatic 
15 heterocyclic group have the same meanings as the above-described aromatic heterocyclic group. The alkylene moiety 
of the aralkyloxy means a group formed by removing one hydrogen atom from the above-described C r C 6 alkyl. The 
halogen has the same meaning as the above-described halogen. 

[0012] Examples of the substituent of the substituted aryl, and substituted aromatic heterocyclic group include 1 to 
3 substituents which are the same or different, such as C,-C 6 alkyl, hydroxy, hydroxy-substituted C r C 6 alkyl, halog- 

20 eno-C r C 6 alkyl, C r C 6 alkoxy, C r C 6 alkoxycarbonyl, C,-C 6 alkylthio, C r C 6 alkylsulfinyl, C r C 6 alkylsulfonyl, aryl, 
aryloxy, aralkyl, aralkyloxy, an aromatic heterocyclic group, halogenoaryloxy, halogenoaralkyloxy, carboxy, carbamoyl, 
formyl, C r C 6 alkanoyl, aroyl, halogen, nitro, amino, cyano, trifluoromethyl, trifluoromethoxy, methylenedioxy, ethylen- 
edioxy, and the like. The Cj-Cg alkyl and the alkyl moiety of the hydroxy-substituted C r C 6 alkyl, halogeno-C^Cg alkyl, 
C r C 6 alkoxy, C r C 6 alkoxycarbonyl, C r C 6 alkylthio, CyC$ alkylsulfinyl, C r C 6 alkylsulfonyl, and C r C 6 alkanoyl have 

25 the same meanings as the above-described C r C 6 alkyl. The aryl and the aryl moiety of the aryloxy, halogenoaryloxy, 
and aroyl have the same meanings as the above-described aryl. The aryl moiety of the aralkyl, aralkyloxy, and halog- 
enoaralkyloxy has the same meaning as the above-described aryl. The alkylene moiety of the aralkyl, aralkyloxy, and 
halogenoaralkyloxy means a group formed by removing one hydrogen atom from the above-described C,-C 6 alkyl. 
The halogen and the halogen moiety of the halogeno-C r C 6 alkyl, halogenoaryloxy, and halogenoaralkyloxy have the 

30 same meanings as the above-described halogen. The aromatic heterocyclic group has the same meaning as described 
above. 

[0013] Hereinafter, the compound represented by formula (I) is referred to as Compound (I). Compounds of other 
formula numbers are also called similarly. Among Compounds (I), a compound, wherein Q is 3,4-dimethoxybenzyl, is 
hereinafter referred to Compound (IQ) which has excellent adenosine A 2A receptor antagonism and is also useful as 
35 a synthetic intermediate for a compound, wherein Q is a hydrogen atom, among Compounds (I). A compound, wherein 
Q is a hydrogen atom in formula (I) is referred to as Compound (IH), if necessary. 

[0014] Preferred examples in the present invention include Compounds (IH), wherein Q is a hydrogen atom in formula 
(I). Preferred examples of Compound (IH) are shown below. Preferred are compounds, wherein R 2 is a hydrogen atom, 
and more preferred are compounds, wherein R 2 is a hydrogen atom; and R 1 is a substituted or unsubstituted aromatic 
to heterocyclic group . Also, compounds, wherein R 1 is furyl; and R 2 is a hydrogen atom, and compounds, wherein R 1 is 
furyl; R 2 and R 6 each are a hydrogen atom; na is 1 ; R 3 is hydroxy; and R 4 and R 5 each are a substituted or unsubstituted 
C^Cg alkyl (particularly, methyl is preferred) are preferred compounds. 

[0015] Examples of the pharmaceutical^ acceptable salts of Compound (i) include pharmaceutical^ acceptable 
metal salts, ammonium salts, organic amine addition salts, amino acid addition salts, acid addition salts, and the like. 

^5 The pharmaceutical^ acceptable metal salts of Compound (I) include alkali metal salts, such as sodium salts, potas- 
sium salts and the like, alkaline earth metal salts, such as magnesium salts, calcium salts and the like, aluminum salts, 
zinc salts and the like. The pharmaceutical^ acceptable ammonium salts include salts such as ammonium, tetrame- 
thylammonium and the like. The pharmaceutical^ acceptable organic amine addition salts include addition salts of 
morpholine, piperidine and the like. The pharmaceutical^ acceptable amino acid addition salts include addition salts 

50 of lysine, glycine, phenylalanine, and the like. The pharmaceutical^ acceptable acid addition salts include inorganic 
acid salts, such as hydrochlorides, sulfates, phosphates, and the like, and organic acid salts, such as acetates, 
maleates, fumarates, tartrates, citrates, and the like. 
[0016] The production methods of Compounds (I) are explained below. 

55 Production Method 1 

[0017] Compound (IH) can be produced via Compound (JQ) by the following reaction steps. 
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15 




20 (VI) 

(wherein nb is 1 , and R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively) 
Stepl 

25 

[0018] Starting Compound (II) is commercially available (manufactured by Aldrich) or can be synthesized in accord- 
ance with a known method (Journal of Chemical Society, 383 (1943)) or a method similar thereto. Also, Compound 
(III) is commercially available (manufactured by Aldrich, etc.) or can be synthesized in accordance with a known method 
(New Experimental Chemistry Course, 14, Syntheses and Reactions of Organic Compounds (II), p. 1221 (1977) 

30 (Maruzen)) or a method similar thereto. 

[0019] Compound (IV) can be obtained by reacting Compound (II) with 1 to 5 equivalents, preferably 1 to 2 equiva- 
lents, of Compound (III) in a solvent inert to the reaction in the presence of 1 to 3 equivalents, preferably 2 equivalents, 
of a suitable base, generally at room temperature to 200°C, preferably at room temperature, for 1 0 minutes to 48 hours. 
Examples of the solvent inert to the reaction include tetrahydrofuran (hereinafter referred to as THF"), dioxane, dieth- 

35 yiene glycol, A/,A/-dimethylformamide (hereinafter referred to as "DMF"), dimethylacetamide, dimethyl sulfoxide (here- 
inafter referred to as "DMSO"), benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, tetralin, methylene chlo- 
ride, chloroform, methanol, ethanol, propanol, butanol, and the like, which can be used alone or in combination, and 
preferred example are THF and DMF. Examples of the suitable base include triethylamine, diisopropylethylamine, 
1,8-diazabicyclo[5.4.0]-7-undecene (hereinafter referred to as "DBU"), pyridine, /V-methylmorpholine, potassium car- 

40 bonate, sodium hydride, calcium hydride, and the like, and a preferred example is DBU. 

Step 2 

[0020] Starting Compound (V) is commercially available or can be synthesized in accordance with a known method 
45 (J. Org. Chem., 5: 338 (1 943); Japanese Published Unexamined Patent Application No. 1 06375/99) or a method similar 
thereto. 

[0021] Compound (VI) can be obtained by reacting Compound (IV) with one equivalent to a large excess of Com- 
pound (V) without a solvent or in a solvent inert to the reaction in the presence of 0.1 to 3 equivalents, preferably 1.2 
equivalents, of a suitable base, generally at room temperature to 200°C, preferably at 1 00 to 1 50°C, for 1 0 minutes to 
50 48 hours. Examples of the solvent inert to the reaction include THF, dioxane, diethylene glycol, DMF, dimethylaceta- 
mide, DMSO, benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, tetralin, methylene chloride, chloroform, 
and the like, which can be used alone or in combination, and preferred examples are DMF and THF. Examples of the 
suitable base include triethylamine, diisopropylethylamine, DBU, pyridine, A/-methylmorpholine, potassium carbonate, 
sodium hydride, calcium hydride, and the like, and preferred example are DBU and potassium carbonate. 

55 
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CIQ) 

(wherein nb is 1 , and R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively) 
Step 3 

[0022] Compound (Vll-a) or Compound (Vll-b) can be obtained by treating Compound (VI) with 2 to 10 equivalents 
of a dehydrating-condensing agent, such as polyphosphoric acid, ethyl polyphosphate, trimethylsilyl polyphosphate, 
or the like, without a solvent or in a solvent inert to the reaction, generally at 10 to 200°C, preferably at 130 to 150°C, 
for 1 to 24 hours, preferably for 4 to 7 hours. The reaction for production of Compound (Vll-a) in this step is known as 
Dimroth rearrangement reaction (for example, see Journal of Medicinal Chemistry, 33: 1 231 (1 990)). Examples of the 
solvent inert to the reaction include benzene, toluene, xylene, tetralin, phenyl ether, methylene chloride, chloroform, 
and the like, which are used alone or in combination, and a preferred example is xylene. 
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Step 4 

[0023] Compound (IQ) can be obtained by reacting Compound (Vll-a) or Compound (Vil-b) with 1 to 6 equivalents, 
preferably 3 equivalents, of 3,4-dimethoxybenzylamine (VIII) without a solvent or in a solvent inert to the reaction, 
5 generally at 10 to 200°C, preferably at 130 to 150°C, for 10 minutes to 24 hours. This step also accompanies the 
Dimroth rearrangement reaction described in Step 3. Examples of the solvent inert to the reaction include THF, dioxane, 
diethylene glycol, DMF, dimethylacetamide, DMSO, benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, te- 
tralin, methylene chloride, chloroform, methanol, ethanol, propanol, butanol, and the like, which are used alone or in 
combination, and a preferred example is DMSO. 

10 



15 



20 



25 




CO) 

30 (wherein nb is 1 , and R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively) 
Step 5 

[0024] Compound (IH) can be obtained by treating Compound (IQ) in an acidic solvent, such as hydrochloric acid, 
35 acetic acid, dichloroacetic acid, trifluoroacetic acid, trifluoromethanesulfonic acid, or the like, preferably in trifluoroacetic 
acid or a mixed solvent of trifluoroacetic acid and trifluoromethanesulfonic acid, generally at 1 0 to 1 00°C for 1 0 minutes 
to 24 hours, or by treating Compound (IQ) with 1 to 1 0 equivalents, preferably 5 equivalents, of trifluoromethanesulfonic 
acid or sulfuric acid in an acidic solvent, such as hydrochloric acid, acetic acid, dichloroacetic acid, trifluoroacetic acid, 
or the like, preferably in trifluoroacetic acid, in the presence of 1 to 10 equivalents, preferably 4 equivalents, of anisole, 
40 dimethoxybenzene or trimethoxybenzene, preferably anisole, generally at -20 to 80°C, preferably at 10 to 40°C, for 
10 minutes to 18 hours. 

Production Method 2 

45 [0025] As an alternative method, Compound (IH) can also be produced by the following steps. 
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00 
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25 (wherein R 1 and R 2 have the same meanings as defined above, respectively) 
Step 6 

[0026] Compound (IX-a) or Compound (IX-b) can be obtained by treating Compound (IV) with 2 equivalents to a 
30 large excess of a dehydrating-condensing agent, such as polyphosphoric acid, ethyl polyphosphate, trimethylsilyl 
polyphosphate, or the like, without a solvent or in a solvent inert to the reaction, generally at 10 to 200°C, preferably 
at 1 30 to 1 60°C, for 1 to 1 2 hours, preferably for 3 to 6 hours. This step also accompanies the Dimroth rearrangement 
reaction described in Step 3. Examples of the solvent inert to the reaction include toluene, xylene, tetralin, phenyl ether, 
methylene chloride, chloroform, hexane, and the like, which are used alone or in combination, and a preferred example 
35 is xylene. 

Step 7 

[0027] Compound (IX-a) alone can be obtained via the Dimroth rearrangement reaction described in Step 3 by treat- 
*o ing a mixture of Compound (IX-a) and Compound (IX-b) or Compound (IX-b) alone in a solvent inert to the reaction in 
the presence of 0.5 to 3 equivalents, preferably one equivalent, of a suitable base, generally at 0 to 1 00°C, preferably 
at 10 to 40°C, for 5 minutes to 10 hours. Examples of the solvent inert to the reaction include THF, dioxane, diethylene 
glycol, DMF, dimethylacetamide, DMSO, benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, tetralin, meth- 
ylene chloride, chloroform, methanol, ethanol, propanol, butanol, and the like, which are used alone or in combination, 
45 and preferred examples are DMF and THF. Examples of the suitable base include triethylamine, diisopropylethylamine, 
DBU, pyridine, AJ-methylmorpholine, potassium carbonate, sodium hydride, calcium hydride, and the like, and a pre- 
ferred example is DBU. 

Step 8 

50 

[0028] Compound (X) can be obtained by reacting Compound (IX-a) with 1 to 6 equivalents, preferably 3 equivalents, 
of 3,4-dimethoxybenzylamine (VIII) without a solvent or in a solvent inert to the reaction, generally at 0 to 200°C, 
preferably at 40 to 60°C, for 1 0 minutes to 24 hours. Examples of the solvent inert to the reaction include THF, dioxane, 
diethylene glycol, DMF, dimethylacetamide, DMSO, benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, te- 
55 tralin, and the like, which are used alone or in combination, and a preferred example is THF. 
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OH) 

(wherein nb is 1, and R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively) 
Step 9 

[0029] Compound (XI) can be obtained by treating Compound (X) for 10 minutes to 24 hours in an acidic solvent, 
such as hydrochloric acid, acetic acid, dichloroacetic acid, trifluoroacetic acid, trifluoromethanesulfonic acid, or the like, 
preferably in trifluoroacetic acid or a mixed solvent of trifluoroacetic acid and trifluoromethanesulfonic acid, or by treating 
Compound (X) with 1 to 1 0 equivalents, preferably 2.5 equivalents, of trifluoromethanesulfonic acid in an acidic solvent, 
such as hydrochloric acid, acetic acid, dichloroacetic acid, trifluoroacetic acid, or the like, preferably in trifluoroacetic 
acid, in the presence of 1 equivalent to a large excess, preferably 3 to 5 equivalents, of anisole, dimethoxybenzene, 
or trimethoxybenzene, preferably anisole, generally at -20 to 1 00°C, preferably at 1 0 to 40°C, for 1 0 minutes to 1 8 hours. 

Step 10 

[0030] Compound (IH) can be obtained by reacting Compound (XI) with 1 to 1 0 equivalents, preferably 3 to 5 equiv- 
alents, of Compound (V) without a solvent or in a solvent inert to the reaction, optionally in the presence of 1 to 5 
equivalents, preferably 1.5 equivalents, of a suitable base, generally at 10 to 200°C for 10 minutes to 48 hours. Ex- 
amples of the solvent inert to the reaction include THF, dioxane, diethylene glycol, ethoxyethanol, DMF, dimethylaceta- 
mide, dimethylimidazolidinone (DM I), DMSO, benzene, toluene, xylene, acetonitrile, ethyl acetate, pyridine, tetralin, 
methylene chloride, chloroform, and the like, which are used alone or in combination, and a preferred example is 
DMSO. Examples of the suitable base include triethylamine, diisopropylethylamine, DBU, pyridine, /V-methylmorpho- 
line, potassium carbonate, - sodium carbonate, sodium hydride, calcium hydride, and the like, and preferred examples 
are potassium carbonate and sodium carbonate. 

Production Method 3 

[0031] As an alternative method, Compound (IH) can also be produced by the following steps. 
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20 



25 



30 




(xm) 

35 (wherein nb is 1 , and R 1 , R 2 , R 6 have the same meanings as defined above, respectively) 
Step 11 

[0032] Compound (XIII) can be obtained by reacting Compound (XI) with Compound (XII) in a similar manner to the 
method shown in Step 1 0. 

Step 12 

[0033] Compound (XV) can be obtained by reacting Compound (XI) with Compound (XIV) in a similar manner to the 
45 method shown in Step 1 0. 

Step 13 

[0034] Compound (XIII) can be obtained by reacting Compound (XV) with 1 to 5 equivalents, preferably 1.2 equiv- 
50 alents, of vinyl chlorocarbonate (XVI) in a solvent inert to the reaction, generally at 0 to 1 00°C, preferably at 1 0 to 40°C, 
for 10 minutes to 24 hours, and then treating the reaction product in a solvent inert to the reaction containing 1 to 4 
mol/l of hydrogen chloride, generally at 0 to 1 00°C, preferably at 10 to 40°C, for 10 minutes to 24 hours. Examples of 
the solvent used in the reaction with vinyl chlorocarbonate (XVI) include dichloromethane, chloroform, carbon tetra- 
chloride, benzene, toluene, THF, DMF, diethyl ether, and the like, which are used alone or in combination, and a pre- 
55 f erred example is chloroform. Examples of the solvent used in the treatment with hydrogen chloride include methanol, 
ethanol, propanol, isopropanol, ethyl acetate, dioxane, and the like, which are used alone or in combination, and a 
preferred example is methanol. Also, Compound (XIII) can be obtained from Compound (XV) by subjecting it to usual 
catalytic hydrogenation. 
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(wherein nb is 1 , and R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively; na' represents 
an integer of 0 to 3; and X represents halogen having the same meaning as defined above) 

Step 14 

[0035] Starting Compound (XVII) can be synthesized in accordance with a known method (J. Chem. Soc, Perkin 
Trans. I, 9: 994 (1976)) or a method similar thereto. 

[0036] Compound (IH) can be obtained by reacting Compound (XIII) with 1 equivalent to a large excess, preferably 
1 to 2 equivalents, of Compound (XVII) in a solvent inert to the reaction, optionally in the presence of 1 to 3 equivalents 
of a suitable base, generally at 0 to 150°C, preferably at 10 to 70°C, for 10 minutes to 48 hours. Examples of the 
solvent inert to the reaction include pyridine, DMF, dimethylacetamide, THF, dioxane, diethyl ether, dichloromethane, 
chloroform, carbon tetrachloride, benzene, toluene, xylene, methanol, ethanol, ethyl acetate, hexane, acetonitrile, and 
the like, which are used alone or in combination, and preferred examples are pyridine and DMF. Examples of the 
suitable base include triethylamine, diisopropylethylamine, DBU, /V-methylmorpholine, potassium carbonate, sodium 
hydride, and the like, and a preferred example is triethylamine. 

Step 15 

[0037] Starting Compound (XVIII) can be synthesized in accordance with a known method (Japanese Published 
Unexamined Patent Application No. 109791/86) or a method similar thereto. 

[0038] Compound (IH) can be obtained by reacting Compound (XIII) with one equivalent to a large excess, preferably 
1 to 10 equivalents, of Compound (XVIII) without a solvent or in a solvent inert to the reaction in the presence of one 
equivalent to a large excess, preferably 1 to 3 equivalents, of a suitable reducing agent, generally at -78 to 100°C, 
preferably at 0 to 50°C, for 1 0 minutes to 24 hours. Alternatively, Compound (IH) can be obtained by reacting Compound 
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(XIII) with one equivalent to a large excess, preferably 1 to 10 equivalents, of Compound (XVIII) without a solvent or 
in a solvent inert to the reaction, generally at -78 to 100°C, preferably at 0 to 50°C, for 10 minutes to 24 hours, followed 
by treatment in the presence of one equivalent to a large excess, preferably 1 to 3 equivalents, of a suitable reducing 
agent, generally at -78 to 1 00°C, preferably at 0 to 50°C, for 1 0 minutes to 24 hours. Examples of the solvent inert to 

5 the reaction include dichloromethane, chloroform, carbon tetrachloride, dichloroethane, benzene, toluene, xylene, 
ether, tetrahydrofuran, dioxane, dimethylformamide, dimethylacetamide, acetonitrile, hexane, methanol, ethanol, wa- 
ter, and the like, preferably dichloroethane, dichloromethane, and ethanol, which are used alone or in combination. 
Examples of the suitable reducing agent include sodium borohydride, sodium triacetoxyborohydride, sodium cy- 
anoborohydride, and the like, and a preferred example is sodium triacetoxyborohydride. In this case, a suitable acid 

10 can optionally be added in an amount of a catalytic amount to a large excess, preferably 0.5 to 5 equivalents. Examples 
of the suitable acid include formic acid, acetic acid, trifluoroacetic acid, propionic acid, hydrochloric acid, and the like, 
and a preferred example is acetic acid. 



Production Method 4 

15 

[0039] Among Compounds (I), Compound (IH-a), wherein Q is a hydrogen atom and R 5 is hydroxy, can be produced 
from Compound (IH-b), wherein Q is a hydrogen atom and R 5 is substituted or unsubstituted C r C 6 alkoxy, among 
Compounds (I), by the following step. 



20 



25 



30 



R 6 

R s W X^ )nb R 
(IH-b) 



NH 2 




Step 16 



R 4 R* jA^N 



N 



NH 2 

N y-R 1 

N 




HO' 



(IH-a) • 



(wherein nb is 1 , and R 1 , R 2 , R 4 , R 5 , R 6 , na have the same meanings as defined above, respectively; and R 3 * b represents 
a substituted or unsubstituted C^Cg alkoxy having the same meaning as defined above) 



35 Step 16 

[0040] Compound (IH-a) can be obtained by treating Compound (IH-b) with one equivalent to a large excess, pref- 
erably a large excess, of a suitable sulfur compound without a solvent or in a solvent inert to the reaction in the presence 
of a catalytic amount to a large excess, preferably 5 to 15 equivalents, of a suitable Lewis acid, generally at -78 to 

40 1 00°C for 10 minutes to 72 hours. Examples of the solvent inert to the reaction include dichloromethane, chloroform, 
carbon tetrachloride, dichloroethane, benzene, toluene, xylene, ether, tetrahydrofuran, dioxane, dimethylformamide, 
dimethylacetamide, ethyl acetate, hexane, acetonitrile, and the like, preferably dichloroethane, which are used alone 
or in combination. Examples of the suitable sulfur compound include ethanethiol, dimethyl sulfide, benzenethiol, and 
the like. Examples of the suitable Lewis acid include a boron trifluoride diethyl ether complex, aluminum trichloride, 

45 titanium tetrachloride, tin tetrachloride, and the like, and a preferred example is a boron trifluoride diethyl ether complex. 
Alternatively, this step can be carried out by treating with a Lewis acid in the absence of the sulfur compound. Examples 
of the Lewis acid usable in the absence of the sulfur compound include boron tribromide, boron trichloride, trimethyisilyl 
iodide, dimethylboron bromide, and the like, and a preferred example is boron tribromide. The solvent, reaction tem- 
perature and reaction time to be used are similar to those described above. 

so [0041 ] The intermediates and objective compounds in the above-described production methods can be isolated and 
purified by subjecting them to the separation and purification methods usually used in the synthetic organic chemistry, 
such as filtration, extraction, washing, drying, concentration, recrystallization, various kinds of chromatography or the 
like. In the case of the intermediates, they can also be applied to the subsequent reactions without purification. 
[0042] When it is desired to obtain a salt of Compound (I), in the case where Compound (I) is produced in the form 

55 of the salt, it can be purified as it is, but in the case where it is produced in its free form, it can be dissolved or suspended 
in a suitable solvent, converted into a salt by adding an acid or base and then the resulting salt can be isolated and 
purified. Furthermore, Compound (I) or pharmaceutical^ acceptable salts thereof may exist in the form of adducts with 
water or various solvents, and these adducts are also included in the present invention. 
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Specific examples of Compound (I) obtained by the present invention are shown in Table 1. 



NH, 



Table 1 (1) X M 

Compound No. G 



10 



H 3 C CH 3 f^ 



HO 



CH 3 

GHa N^J 




H0 >Cn^J 

H 3 C CHAN'S 

H3C CH3 

'CH 3 . 
CH 3 CH 3 
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Table ! (2) 


NH 2 

1 


Compound No. G 


11 


H 8 C^CH S , 




H 3 C CH 3 , 


13 


14 




ity, 15 




16 




Kt/. 17 




Rtf.18 


H 


^.19 
&/.20 
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Table 1 (3) 




Compound No. G 



0c/. 21 




Q.^. 22 




fitj,. 23 
ftj 24 

/I 1 

Ktf . 25 


CH 3 
CH 3 ✓ 

n°i 

H 3 C 


fll[ . 26 


/?t/.27 


H 


28 


H 3 CO^^ 



Next, pharmacological activities of Compound (I) are illustrated with reference to Test Examples. 
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Test Example 1 

Adenosine receptor binding activity (adenosine receptor binding test) 

5 [0045] This test was carried out in a similar manner to the method of Bruns et al. (Molecular Pharmacology, 29;. 331 
(1986)). 

[0046] Corpus striatum of a rat was suspended in an ice-cooled 50 mmol/L tris(hydroxymethyl)aminomethane hy- 
drochloride (hereinafter referred to as "Tris-HCI") buffer (pH 7.7) using Polytron Homogenizer (manufactured by Kin- 
ematica Co.) The suspension was centrifuged (50,000 x g, 10 minutes), the obtained precipitate was re-suspended in 
10 the same amount of 50 mmol/L Tris-HCI buffer, and then, the suspension was centrifuged similarly. The final precipitate 
was suspended in 50 mmol/L Tris-HCI buffer (containing 10 mmol/L magnesium chloride and 0.02 unit/mg tissue of 
adenosine deaminase (manufactured by Sigma Co.)) by adding the buffer to the final precipitate so as to give a tissue 
concentration of 5 mg (wet weight)/mL. 

[0047] To 1 mL of the tissue suspension thus prepared, 50 \il (final concentration: 4.0 nmol/L) of tritium-labeled CGS 
15 21680 { 3 H-2-[p-(2-carboxyethyl)phenethylamino]-5'-(A/-ethylcarboxamido)adenosine: 40 Ci/mmol; manufactured by 
New England Nuclear Co. (The Journal of Pharmacology and Experimental Therapeutics, 251 : 888 (1989)} and 50 uL 
of a test compound were added. The resulting mixture was allowed to stand for 120 minutes at 25°C, and then rapidly 
filtered by suction through a glass fiber filter (GF/C, manufactured by Whatman Co.) The glass fiber filter was imme- 
diately washed three times with 5 uL of an ice-cooled 50 mmol/L Tris-HCI buffer, and transferred to a vial, a scintillator 
20 (EX-H, manufactured by Wako Pure Chemical Industries, Ltd.) was added thereto, and the radioactivity on the filter 
was determined with a liquid scintillation counter (manufactured by Packard Instrument Co.) 
[0048] An inhibition ratio of each test compound against AgA receptor binding ( 3 H-CGS 21 680 binding) was calculated 
by the following equation: 

25 

Inhibition ratio (%) 
= {1 - (amount of the binding in the presence 
30 of the test compound - amount of the non- 

specific binding) 
/(amount of the total binding - amount of the 

35 

non-specific binding)} x 100 

(Note) Amount of the total binding is the amount of the 3 H-CGS 21 680 bonded radioactivity in the absence of the test 
compound. Amount of the non-specific binding means the amount of the 3 H-CGS 21680 bonded radioactivity in the 
40 presence of 1 00 mmol/L cyelopentyladenosine (CPA, manufactured by Sigma Co.) Amount of the binding in the pres- 
ence of the test compound is the amount of 3 H-CGS 21680 bonded radioactivity in the presence of the test compound 
in a varied concentration. 
[0049] The results are shown in Table 2. 



Table 2 



Compound No. 


Rat A 2A receptor inhibition ratio (%) 


10" 6 mol/L 


10- 7 mol/L 


1 


81 


42 


2 


84 




3 


93 




7 


81 




8 


84 




9 


89 




10 


87 




11 


88 
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Table 2 (continued) 



10 



15 



Compound No. 


Rat A 2A receptor inhibition ratio (%) 


10" 6 mol/L 


10" 7 mol/L 


Ref. 15 


92 




Ref. 16 


88 




Ref. 17 


90 




Ref. 18 


96 


_ 


Ref. 19 


95 




Ref. 21 


90 


65 


Ref. 22 


84 




Ref. 23 


75 




Ref. 24 


96 




Ref. 25 


95 




Ref. 26 


94 




Ref. 27 


96 





20 [0050] From Table 2, Compounds (I) show strong adenosine A 2A receptor antagonism, and therefore, it was sug- 
gested that a medicament which contains Compound (I) as the active ingredient would be useful for various diseases 
induced by hyperactivity of an adenosine A 2A receptor (for example, Parkinson's disease, senile dementia or depres- 
sion). 

25 Test Example 2 

Activity on CGS 21 680-induced catalepsy 



30 



35 



40 



45 



50 



55 



[0051] Parkinson's disease is a motor deficit based on the degeneration and cell death of the nigrostriatal dopamin- 
ergic neuron. When CGS 21680 (adenosine A 2A receptor agonist) is administered into the intracerebro-ventricle, it 
directly inhibits inhibitory synaptic transmission of GABA in medium sized spiny neuron in the striatum via the adenosine 
A 2A receptor. (Journal of Neuroscience, 1&. 605 (1996)). Accordingly, it is considered that adenosine A 2A receptor 
agonists positively regulate the output of the striopallidal GABAergic neurons and, as a result, catalepsy is induced by 
the administration of CGS 21680. 

[0052] This test was carried out using 1 0 animals per group of male ddY mice of 5 week age (22 to 25 g in body 
weight, Japan SLC). CGS 21 680 (manufactured by RBI) was dissolved in physiological saline (manufactured by Otsuka 
Pharmaceutical Co., Ltd.), and 10 ug/20 uL of the solution was injected into mouse intracerebro-ventricle. Test com- 
pounds were used by suspending them in distilled water containing 0.5% of methylcellulose (hereinafter referred to as 
"MC") (manufactured by Otsuka Pharmaceutical Co., Ltd.) The suspension containing each of the test compounds or 
a solution containing no test compound (distilled water containing 0.5% MC, as a control) was orally administered (0.1 
mL per 10 g mouse body weight) 30 minutes before the injection of CGS 21680 into the intracerebro-ventricle. One 
hour after the administration of the test compound, only forelimbs or only hindlimbs of each animal were laid on a 
vertically arranged stand made of acryl, having a size of 4.5 cm in height and 1.0 cm in width, to measure catalepsy 
symptoms. All of the test compounds were administered orally in a dose of 1 0 mg/kg. Table 3 shows the judging criteria 
of the catalepsy score. 

Table 3 



Score 


Duration of catalepsy 


0 


The cataleptic posture lasted less than 5 seconds for both forelimbs and hindlimbs. 


1 


(1) 
(2) 


The cataleptic posture of forelimbs lasted 5 seconds or more and less than 10 seconds, and that 
of hindlimbs lasted less than 5 seconds, or 

The cataleptic posture of forelimbs lasted less than 5 seconds, and that of hindlimbs lasted 5 
seconds or more and less than 1 0 seconds. 


2 


The cataleptic posture of forelimbs lasted 10 seconds or more and that of hindlimbs lasted less than 5 
seconds. 



16 



EP1 116 722 B1 



Table 3 (continued) 



10 



Score 


Duration of catalepsy 


3 


(1) 
(2) 


The cataleptic posture of both forelimbs and hindlimbs lasted 5 seconds or more and less than 
10 seconds, or 

The cataleptic posture of forelimbs lasted less than 5 seconds but that of hindlimbs lasted 10 
seconds or more. 


4 


(D 
(2) 


The cataleptic posture of forelimbs lasted 10 seconds or more and that of hindlimbs lasted 5 
seconds or more and less than 1 0 seconds, or 

The cataleptic posture of forelimbs lasted 5 seconds or more and less than 1 0 seconds, and that 
of hindlimbs lasted 10 seconds or more. 


5 


The cataleptic posture of both forelimbs and hindlimbs lasted 10 seconds or more. 



[0053] The effect was judged by total catalepsy scores of 1 0 animals in one group (the maximum score is 50 points). 
When the total score was 40 points or less, the activity of the test compounds was judged positive. The number of 
animals showing remission of catalepsy was expressed by the number of cases in which the catalepsy score was 4 
points or less in 1 0 cases. The catalepsy remission ratio was expressed as the percentage reduction of the total score 
in the test compound-administered group to the total score in the control group. 
[0054] The results are shown in Table 4. 



Table 4 



25 



30 



40 



Compound No. 


Number of animals used 


Total score 


Number of animals showing 
remission 


Remission ratio (%) 


0.5% MC 


10 


50 


0 


0 


(control) 










1 


10 


0 


10 


100 


5 


10 


5 


10 


90 


6 


10 


8 


10 


84 | 


7 


10 


8 


9 


84 


10 


10 


11 


9 


78 


13 


10 


10 


8 


80 


14 


10 


9 


9 


82 


Ref. 19 


10 


5 


9 


90 


Ref. 20 


10 


5 


9 


90 


Ref. 21 


10 


0 


10 


100 


Ref. 22 


10 


1 


10 


98 


Ref. 24 


10 


2 


10 


96 


Ref. 27 


10 


4 


9 


92 



Test Example 3 

45 

Activity on haloperidol-induced catalepsy 



[0055] Parkinson's disease is a disease based on the degeneration and cell death of the nigrostriatal dopaminergic 
neuron. When haloperidol (dopamine D 2 antagonist) is administered, catalepsy is induced by the block of postsynaptic 
D 2 receptor. This haloperidol-induced catalepsy is known as a classic model in which symptoms of Parkinson's disease 
are produced by drug administration (European Journal of Pharmacology, 182 : 327 (1 990) and U.S. Patent 3,991 ,207). 
[0056] This test was carried out using 10 animals per group of male ddY mice of 5 week age (22 to 24 g in body 
weight, Japan SLC). Haloperidol (manufactured by Janssen) was suspended in 0.5% MC and administered intraperi- 
toneally into mice at a dose of 1 .0 mg/kg. Each test compound was suspended in distilled water for injection containing 
0.5% MC (manufactured by Otsuka Pharmaceutical Co., Ltd.) (1 0 mg/kg). Also, as a control drug, 1 00 mg/kg of L-DOPA 
and 25 mg/kg of benserazide were used as a solution by dissolving them into distilled water for injection containing 
0.5% MC (manufactured by Otsuka Pharmaceutical Co., Ltd.) One hour after the intraperitoneal injection of haloperidol, 
the suspension containing each of the test compounds or the solution containing the control drug was orally adminis- 
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tered {0.1 mL per 10 g mouse body weight) and, one hour after the administration of the test compound or the control 
drug, only forelimbs or only hindlimbs of each animal were laid on a stand having a size of 4.5 cm in height and 1 .0 
cm in width, to measure catalepsy symptoms. The catalepsy score was evaluated by the judging criteria shown in the 
above-described Table 3. 

. 5 [0057] The effect was judged by total catalepsy scores of 1 0 animals in one group (the maximum score is 50 points). 
When the total score was 40 points or less, the activity of the test compounds was judged positive. The number of 
animals showing remission of catalepsy was expressed by the number of cases in which the catalepsy score was 4 
points or less in 1 0 cases. The catalepsy remission ratio was expressed as the percentage reduction of the total score 
in the test compound-administered group to the total score in the control group. 

10 [0058] The results are shown in Table 5. 



Table 5 



Compound No. 


Number of animals used 


Total score 


Number of animals showing 
remission 


Remission ratio (%) 


0.5% MC 


10 


50 


0 


0 


(control) 










1 


10 


0 


10 


100 


Ref. 21 


10 


0 


10 


100 



Test Example 4 

Activity on reserpine-induced catalepsy 

25 [0059] Catalepsy induced by the administration of an antipsychotic agent such as reserpine is known as a useful 
symptom model of Parkinsonism (Journal of Neural Transmission, &. 39-71 (1994)). 

[0060] This test was carried out using 10 animals per group of male ddY mice of 5 week age (22 to 24 g in body 
weight, Japan SLC). During the preliminary feeding period, they were allowed to have feed and water freely in an 
animal room of a room temperature of 23±1°C and a humidity of 55±5%. Reserpine (5 mg/kg: apoplon, Daiichi Phar- 

30 maceutical Co., Ltd.; diluted with distilled water) was subcutaneously administered, and catalepsy-inducing activity 
was observed from 1 8 hours after the administration. The mice showing catalepsy score of 5 (judging criteria in Table 
3 of Test Example 2) were selected and used in the experiment. Each test compound was suspended in distilled water 
for injection containing 0,5% MC (manufactured by Otsuka Pharmaceutical Co., Ltd.) The suspension containing each 
of the test compounds or a solution containing no test compound (distilled water for injection containing 0.5% MC 

35 (manufactured by Otsuka Pharmaceutical Co., Ltd.); control) was orally administered (0.1 mL per 10 g mouse body 
weight) and, one hour after the administration of test compound, only forelimbs or only hindlimbs of each animal were 
laid on a stand having a size of 4.5 cm in height and 1 .0 cm in width, to measure catalepsy symptoms. 
[0061] . The effect was judged by total catalepsy scores of 10 animals in one group (the maximum is 50 points). 
When the total score was 40. points or less, the activity of the test compound was judged positive. The number of 

40 animals showing remission of catalepsy was expressed by the number of cases in which the catalepsy score was 4 
points or less in 10 cases. The catalepsy remission ratio was expressed as the percentage reduction of the total score 
in the test compound-administered group to the total score in the control group. 
[0062] The results are shown in Table 6. 

45 Table 6 



50 



55 



Compound No. 


Number of Animals used 


Total score 


Number of animals showing 
remission 


Remission ratio (%) 


0.5% MC 


10 


50 


0 


0 


(control) 










1 


10 


14 


8 


72 


5 


10 


12 


10 


76 


6 


10 


11 


9 


78 


7 


10 


23 


7 


54 


14 


10 


12 


8 


76 


Ref. 19 


10 


19 


7 


62 


Ref. 21 


10 


17 


7 


66 
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Table 6 (continued) 





Compound No. 


Number of Animals used 


Total score 


Number of animals showing 


Remission ratio (%) 










remission 




5 


Ref. 22 


10 


13 


10 


74 




Ref. 24 


10 


14 


9 


72 



Test Example 5 



Activity in Parkinson's disease model (common marmoset treated with 1 -methyl-4-phenyl-1 ,2,3,6-tetrahydropyridine 
(MPTP)) 

[0063] Parkinson's disease is a disease based on the degeneration and cell death of the nigrostriatal dopaminergic 
neuron. In the primates, treatment with a dopamine neurotoxin 1-methyl-4-phenyl-1 ,2,3,6-tetrahydropyridine (herein- 
after referred to as "MPTP") causes selective degeneration and drop out of the nigrostriatal dopaminergic neuron and 
shows akinesia and rigidity of muscle or the like. These MPTP-treated primates are known as a model of Parkinson's 
disease (Proceedings of the National Academy of Science USA, 8fr 4546 (1983)). Common marmoset belongs to 
Anthropoidae, and it is known that it shows symptoms of Parkinson's disease caused by MPTP as in the case of other 
animals of Anthropoidae [Neuroscience Letter, 57: 37 (1985)]. 

[0064] This test was carried out using 4 animals per group of female and male common marmosets of 2 to 3 year 
age (300 to 375 g in body weight, CLEA Japan). MPTP (manufactured by RBI) was dissolved in physiological saline 
for injection (manufactured by Otsuka Pharmaceutical Co., Ltd.) and administered to common marmoset once a day 
for 5 days by subcutaneous injection in a dose of 2.0 mg/kg. Six weeks or more after the administration, animals 
showing chronic symptoms of Parkinson's disease were used in the test. Each test compound was used by suspending 
it in 0.3% Tween 80 and 10% sucrose solution. One hour before the administration of the test compound, the animals 
to be tested were put into an observation cage (equipped with a spontaneous locomotor count measuring apparatus) 
to adapt them to the environment. Pre-motor disability before administration of the test compound was scored, and 
was compared with the motor disability score after administration of the test compound. Symptoms of Parkinson's 
disease were observed from a one way see through window at 30 minutes' interval for 8 hours to score their motor 
disability. The spontaneous locomotor count was measured at 30 minutes' interval for 1 2 hours by a computer-controlled 
automatic measuring apparatus. Symptoms of Parkinson's disease were judged based on the judging criteria of each 
observation item shown below, and the total of the points was used as the score of each animal. 
[0065] Relationship between observation items and scores is shown in Table 7 below. 



Table 7 



Items observed 


Score 


0 


1 


2 


3 


4 


Attention 




Normal 


Decrease 


Sleeping tendency 






Observation 






Yes 


Decrease 


No 




Blinking 






Normal 


Abnormal 






Posture 




Normal 


Abnormality in trunk, 
tail or limbs (1 point 
for each) 






All abnormal 


Balance 




Normal 


Asymmetry 


Cannot stand 


Drop out 




Reaction 




Normal 


Decrease 


Slow 


No 




Utterance 




Normal 


Decrease I 


No 






Total 


0-17 points 













[0066] The effect was judged by comparing average scores of the symptoms of Parkinson's disease in 4 animals 
per group before and after the administration of the test compound (significance test: Wilcoxon Rank Sum test). 
[0067] The results are shown in Table 8. 

. 55 
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Table 8 



Compound No. 


Average score before administration 


Average score at maximum improvement after 
administration 


1 


12.75 ±0.25 


4.75 + 0.48 (p<0.0256) 



10 



[0068] In addition to Compound 1 , it was also revealed that Compound 7, and Reference compounds 21 , 22 and 24 
were effective in the common marmoset MPTP-treated Parkinson's disease model. 

[0069] As described above, anti-Parkinson's disease activity of Compounds (I) was confirmed from Test Examples 
2 to 5. 



Test Example 6 

15 Forced swimming method (measurement of immobility time) 

[0070] Ten animals per group of ddY male mice (21 to 26 g in body weight, Japan SLC) were used as the test animal. 
During the preliminary feeding period, they were allowed to have feed and water freely in an animal room of a room 
temperature of 23 ± 1°C and a humidity of 55 ± 5%. Animals showing abnormal reactions in terms of spontaneous 
activity, myotonia, eyesight or the like were excluded beforehand. The test compound was suspended in a 0.3% Tween 
80 solution and orally administered one hour before the test. In the negative control group, 1 0 ml_/kg of a 0.3% Tween 
80 solution alone was orally administered. Measurement of immobility time was carried out in accordance with the 
method of Porsolt (Arch, int Pharmacodyn., 22& . 327-336 (1977)). That is, a cylindrical transparent acrylic water tank 
(10 cm in diameter and 25 cm in height) was filled with 9 cm in depth of water having a temperature of 23 ± 1°C, and 
mice were forced to swim for 6 minutes. When mice are put into water, they immediately start to swim trying to escape 
from the tank, but the motion gradually decreases 1 to 2 minutes thereafter. Measurement of immobility time was 
carried out by leaving them for 2 minutes as such and then measuring the period of time during which they did not 
show the escaping action (immobility time: behavioral despair) for 4 minutes (240 seconds) at at one second's interval. 
In order to reduce effects of daily rhythm, the test was carried out by using 5 of the 1 0 animals per group in the morning, 
and the remaining 5 animals in the afternoon. Also, measurement of immobility time was carried out by observing 2 
animals at the same time and by not telling the observers distinctions about the solvent alone-administered group and 
doses of the test compound. Statistical analysis of the results was carried out by a multiple comparison test between 
the solvent-administered control group and the test compound-administered group by Steel-test. 
[0071] The results are shown in Table 9. 
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Table 9 



Test compound 


Immobility time (second) 


0.5% MC (negative control) 
Ref.21 


1 80.3 ± 15.3 
7.6 ±3.2 (p<0.01) 



[0072] 
pound 1 
[0073] 
[0074] 



Also, significant immobility time-shortening activity was observed by 10 mg/kg oral administration of Com- 



From Test Example 6, anti-depression activity of Compounds (I) was shown. 

Compound (I) or a pharmaceutical^ acceptable salt thereof can be administered as it is, but it is generally 
preferred to provide it as various pharmaceutical preparations. Furthermore, such pharmaceutical preparations are 
used in animals and human. 

[0075] The pharmaceutical preparations of the present invention can contain Compound (I) or a pharmaceutical^ 
acceptable salt thereof as the active ingredient alone or together with other optional active ingredients for the treatment 
of different diseases. Furthermore, these pharmaceutical preparations are produced by optional methods well known 
in the technical field of pharmaceutics, by mixing the active ingredient with one or more pharmaceutical^ acceptable 
carriers. 

[0076] It is preferred to select a route of administration which is most effective in the treatment. Examples include 
oral administration and parenteral administrations, such as intraoral, endotracheal, rectal, subcutaneous, intramuscu- 
lar, intravenous, and the like. 

[0077] Examples of the dosage form include sprays, capsules, tablets, granules, syrups, emulsions, suppositories, 
injections, ointments, tapes, and the like. 

[0078] Liquid preparations, such as emulsions, syrups, and the like, suitable for oral administration can be produced 
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using, for example, water; sugars, such as sucrose, sorbitol, fructose, and the like; glycols, such as polyethylene glycol, 
propylene glycol, and the like; oils, such as sesame oil, olive oil, soybean oil, and the like; antiseptics, such as p- 
hydroxybenzoic acid esters, and the like; flavors, such as strawberry flavor, peppermint, and the like; and so forth. 
Furthermore, capsules, tablets, powders, granules and the like can be produced using, for example, excipients, such 
5 as lactose, glucose, sucrose, mannitol, and the like; disintegrators, such as starch, sodium alginate, and the like; 
lubricants, such as magnesium stearate, talc, and the like; binders, such as polyvinyl alcohol, hydroxypropyl cellulose, 
gelatin, and the like; surfactants, such as fatty acid esters, and the like; plasticizers, such as glycerol, and the like; and 
so forth. 

[0079] Preparations suitable for parenteral administration are preferably sterile aqueous preparations which contain 
10 an active compound that becomes isotonic in the blood of acceptors. For example, in the case of injections, a solution 
for injection is prepared using a carrier comprising a salt solution, a glucose solution or a mixture of salt water with a 
glucose solution. In that case, the injections are prepared in the form of a solution, suspension or dispersion in the 
usual way using a suitable auxiliary agent. Preparations for rectal administration are prepared using a carrier, such as 
cacao butter, hydrogenated fat, hydrogenated carboxylic acid or the like, and provided as suppositories. Furthermore, 
15 sprays are prepared using an active compound alone or the active compound and a carrier which does, not stimulate 
the oral cavity and airway mucous membrane of the acceptors and can facilitate absorption of the active compound 
by dispersing it in fine particles. Specific examples of the carrier include lactose, glycerol and the like. Preparations, 
such as aerosols, dry powders and the like, can be produced depending on the properties of the active compound and 
the carriers to be used. 

20 [0080] Additionally, these parenteral preparations can also be mixed with one or more auxiliary components selected 
from the diluents, flavors, antiseptics, excipients, disintegrators, lubricants, binders, surfactants, plasticizers and the 
like exemplified in relation to the oral preparations. 

[0081] The effective amount of Compound (I) or a pharmaceutically acceptable salt thereof and the frequency of its 
administration vary depending on the administration mode, the age and body weight of each patient and properties 
25 and seriousness of the symptoms to be treated, but it is generally preferred to administer it in a dose of from 1 to 50 
mg/kg per day, by dividing the daily dose into 3 or 4 doses per day. However, these doses may vary depending on the 
above-described various conditions. 

[0082] Reference Examples, Examples and Formulation Examples are shown below. In proton nuclear magnetic 
resonance spectrum ( 1 H NMR) used in Reference Examples and Examples, conventional symbols are used for ex- 
30 pressing signal multiplicity, and a symbol B br" means that apparent broad signals were measured. 

Reference Example 1 

AA(4-Chloro-2-methylthiopyrimidin-6-yl)-A/-(2-furoyl)hydrazine (Compound A) 

35 

[0083] Into 150 mL of DMF, 65 g (515 mmol) of 2-furoic hydrazide and 70 mL (510 mmol) of DBU were dissolved, 
and a DMF solution of 4,6-dichloro-2-methylthiopyrimidine (50.0 g (256 mmol)/100 mL) was slowly added dropwise 
thereto at room temperature (inner temperature was controlled at 45°C or lower) . After stirring at room temperature 
for about 2 hours, the reaction solution was poured into ice-water and the pH was adjusted to 6 to 7 with a 2 mol/L 

^o hydrochloric acid solution, followed by collecting the resulting solid through filtration. The collected solid was dissolved 
into an organic solvent (chloroform/methanol = 10/1) and, after washing with water, the solution was dried over anhy- 
drous magnesium sulfate. The solvent was evaporated, and the resulting residue was triturated twice with chloroform 
to obtain 56.9 g of Compound A as white flocculent crystals (yield: 78%). The residue obtained by concentrating the 
filtrate was purified by silica gel column chromatography (hexane/ethyl acetate = 6/4) to additionally recover Compound 

45 a in about 10% yield. 

1 H NMR (5 ppm, DMSO-cfe) : 1 0.49 (brs, 1 H), 9.78 (brs, 1 H), 7.95 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.28 (dd, J = 0.7, 3.3 Hz, 
1 H), 6.70 (dd, J = 1 .7, 3.3 Hz, 1 H), 6.30 (brs, 1 H), 2.50 (brs, 3H) 
Mass (m/z): 284, 286 (M + ) 
IR (KBr): 3750, 1654, 1560, 1478 cm' 1 
so Melting point: 185°C 

Reference Example 2 

7-Chloro-3-(2-furyl)-5-methylthio[1 ,2,4]triazolo[4,3-c]pyrimidine (Compound B) 

55 

[0084] In an argon atmosphere, 225 g (1 .58 mol) of diphosphorus pentaoxide was suspended in- 320 mL of xylene, 
and 340 mL (256 g, 1 .58 mol) of hexamethyldisiloxane was added thereto, followed by heating at 90°C for about 1 .5 
hours. After the contents were almost dissolved, 90 g (316 mmol) of Compound A was added thereto, followed by 
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heating at 160°C for another 2 hours. After completion of the reaction, the reaction solution was cooled, and ice-water 
was added thereto. Then, the mixture was made alkaline by adding aqueous ammonia under cooling (inner tempera- 
ture: 5°C or lower), and was extracted with chloroform. After evaporation of the solvent, the residue was purified by 
silica gel column chromatography (hexane/ethyl acetate = 1 : 1 ) to obtain 66.1 g of Compound B as a white solid (yield: 
5 78%). 

1 H NMR (6 ppm, CDCI 3 ): 7.75 (dd, J= 0.7, 1.7 Hz, 1H), 7.44 (s, 1H), 6.97 (dd, J= 0.7, 3.3 Hz, 1H), 6.66 (dd, J= 1.7, 
3.3 Hz, 1H), 2.63 (S, 3H) 
Mass (m/z): 266, 268 (M + ) 

IR (KBr): 3040, 1 592, 1512,1 464, 1 301 , 1 081 , 1 009, 902, 897, 755 crrr 1 
10 Melting point: 122-124°C 

Reference Example 3 

7-Chloro-2-(2-furyl)-5-methylthio[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound C) 

15 

[0085] Into 8.5 mL of THF, 2.7 g (1 0 mmol) of Compound B was dissolved, and 1 .5 mL (1 0 mmol) of DBU was added 
thereto under ice cooling, followed by stirring at room temperature for about 1 hour. During the period, crystals were 
precipitated from the reaction solution. After completion of the reaction, the precipitated solid was washed with THF 
to obtain 2.1 g of Compound C as a white solid (yield: 81%). 
20 1H NMR (5 ppm, CDCI 3 ): 7.65 (dd, J= 0.7, 1.7 Hz, 1H), 7.36 (s, 1H), 7.28 (dd, J= 0.7, 3.3 Hz, 1H), 6.60 (dd, J= 1.7, 
3.3 Hz, 1H), 2.78(s, 3H) 
Mass (m/z): 266, 268 (M+) 
IR (KBr): 3745, 1596, 1508, 1452 cm' 1 
Melting point: 230°C 

25 

Reference Example 4 

7-Chtoro-5-(3,4-dimethoxybenzylamino)-2-(2-furyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound D) 

30 [0086] Into 600 mL of THF, 50.0 g (1 88 mmol) of Compound B was dissolved, and 42.0 mL (280 mmol) of DBU was 
added thereto, followed by stirring at room temperature for about 30 minutes. During the period, crystals were precip- 
itated from the reaction solution. Next, 94 g (563 mmol) of 3,4-dimethoxybenzylamine was added thereto, followed by 
stirring at 60°C for about 2 hours. After completion of the reaction, the solvent was evaporated, the residue was diluted 
with chloroform and washed with water, and the organic layer was dried over magnesium sulfate. The solvent was 

35 evaporated, and the resulting residue was triturated with ethyl acetate to obtain 53.2 g of Compound D as a white- 
solid (yield: 74%). The residue obtained by concentrating the solution part present after trituration was purified by silica 
gel column chromatography (hexane/ethyl acetate = 7/3) to additionally recover Compound D in about 1 0% yield. 
1 H NMR (5 ppm, CDCl 3 ): 7.60 (dd, J= 0.7, 1.7 Hz, 1H), 7.20 (dd, J= 0.7, 3.3 Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J = 
7.9 Hz, 1H), 6.61 (brt, 1H), 6.58 (dd, J= 1.7, 3.3 Hz, 1H), 4.74 (d, J= 5.6 Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H) 

40 Mass (m/z): 385, 387 (M + ) 

IR (KBr): 2359, 1630, 1616, 1585, 1515 cm' 1 
Melting point: 193°C 

Reference Example 5 

45 

5-Amino-7-chloro-2-(2-furyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound E) 

[0087] Into 260 mL of trifluoroacetic acid, 50.0 g (130 mmol) of Compound D was dissolved, and 50 g (333 mmol) 
of trifluoromethanesulfonic acid and 42 mL (390 mmol) of anisole were added thereto, followed by stirring at room 
50 temperature for about 2 hours. After completion of the reaction, trifluoroacetic acid was evaporated under reduced 
pressure, and the residue was poured into ice-water. The mixture was adjusted to be alkaline with a 2 mol/L aqueous 
sodium hydroxide solution. The precipitated solid was washed with hexane and was reslurried with chloroform to obtain 
25.6 g of Compound E as a white solid (yield: 83%). 

1 H NMR (8 ppm, CDCI 3 ): 7.64 (dd, J =07, 1.7 Hz, 1H), 7.25 (dd, J= 0.7, 3.3 Hz, 1H), 7.04 (s, 1 H), 6.60 (dd, J= 1.7, 
55 3.3 Hz, 1H), 6.30 (brs, 2H) 
Mass (m/z): 235, 237 (M + ) 
IR (KBr): 3104, 3070, 1666, 1592, 1552, 933 cm" 1 
Melting point: >270°C 
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Reference Example 6 

5-Amino-2-(2-furyl)-7-piperazinyl[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound F) 

5 [0088] Into 1 80 mL of DMSO, 1 0.5 g (44.6 mmol) of Compound E and 1 9.2 g (223 mmoi) of piperazine were dissolved, 
followed by stirring at 150°C for about 2 hours. After completion of the reaction, the solvent was evaporated under 
reduced pressure, water was added to the residue, and the mixture was extracted with chloroform. The organic layer 
was washed with water and brine, and then dried over anhydrous magnesium sulfate. After evaporation of the solvent, 
the resulting residue was purified by silica gel column chromatography (23% aqueous ammonia/methanol/chloroform 

10 = 1/10/90) and then recrystallized from ethyl acetate to obtain 9.91 g of Compound F as a white solid (yield: 78%). 
1 H NMR (5 ppm, DMSO-d 6 ) : 7.86 (dd, J= 0.7, 1.7 Hz, 1H), 7.60 (brs, 2H), 7.06 (dd, J= 0.7, 3.3 Hz, 1H), 6.68 (dd, J 
= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 3.49 (t, J= 5.0 Hz, 4H), 3.40 (brs, 2H), 2.83 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 285 (M + ) 

IR (KBr): 1656, 1650, 1614, 1555, 1514, 1234 cm' 1 
15 Melting point: 170-172°C 

Example 1 

5-Amino-2-(2-f uryl)-7- (4-(2-hydroxy-2-methylpropyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 1 ) 

20 

[0089] Into 7 mL of DMSO, 500 mg (2.12 mmol) of Compound E was dissolved, and then 0.95 mL (6.36 mmol) of 
DBU and 1.50 g (9.50 mmol) of 1-(2-hydroxy-2-methylpropyl)piperazine were added thereto, followed by stirring at 
140°C for about 2 hours. After completion of the reaction, the reaction mixture was extracted by adding chloroform 
and water, and the organic layer was washed with water and brine, and then dried over anhydrous magnesium sulfate. 

25 After evaporation of the solvent, the resulting residue was purified by silica gel column chromatography (3% methanol- 
chloroform) and then recrystallized from a mixed solvent of hexane-ethyl acetate to obtain 250 mg of Compound 1 as 
a white solid (yield: 33%). 1 H NMR (5 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 6 (dd, J = 0.7, 3.3 Hz, 1 H), 6.55 
(dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.71 (brs, 2H), 3.55 (t, J= 5.0 Hz, 4H), 2.96 (brs, 1H), 2.73 (t, J= 5.0 Hz, 4H), 
2.39 (s, 2H), 1.21 (s, 6H) 

30 Mass (m/z): 357 (M + ) 

IR (KBr): 3853, 1678, 1608, 1558, 1471, 1331 cm' 1 
Melting point: 235-236°C 



35 



Elemental analysis: as C 17 H 23 N 7 0 2 


Calculated (%): 
Found (%): 


C = 57.13, 
C = 57.28, 


. H = 6.49, 
H = 6.58, 


N = 27.43 
N = 27.48 



[0090] Compounds 2 to 14 were obtained by carrying out the following Examples 2 to 14 using corresponding pip- 
40 erazine derivatives in a manner similar to that in Example 1 . 

Example 2 

5-Amino-2- (2-furyl) -7- (4- (2-hydroxy-2-methylbutyl)piperazinyl)[1,2,4]triazolo[1 ,5-c]pyrimidine (Compound 2) 

45 

[0091] Yield: 54% (recrystallized from toluene-hexane; pale brown needles) 

1 H NMR (5 ppm, CDCI 3 ): 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 
6.02 (s, 1H), 5.63 (brs, 2H), 3.55 (t, J= 5.0 Hz, 4H), 2.73 (t, J= 5.0 Hz, 4H), 2.44 (d, J= 13.9 Hz, 1H), 2.34 (d, J = 
1 3.9 Hz, 1 H), 1 .43-1 .58 (m, 2H), 1 .1 4 (s, 3H), 0.92 (t, J = 7.59 Hz, 3H) 
so Mass (m/z): 371 (M + ) 

IR (KBr):3319, 3176, 2970, 2833, 1655, 1614, 1606, 1557, 1513, 1444, 1333, 1236 cm' 1 
Melting point: 21 2°C 



55 


Elemental analysis: as C 18 H 25 N 7 02 0.4toluene 


Calculated (%): 


C = 61.19, 


H = 6.96, 


N = 24.01 




Found (%): 


C = 61.36, 


H = 7.06, 


N = 23.93 
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Example 3 

5-Amino-2-(2-furyl)-7-(4-(2-hydroxy-2-phenylpropyi)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 3) 
[0092] Yield: 34% (recrystallized from ethanol-toluene; white powder) 

1 H NMR (5 ppm, CDCI 3 ): 7.57 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.48 (d, J = 7.3 Hz, 1 H), 7.35(t, J = 7.59 Hz, 1 H), 7.25 (d, J = 
6.6 Hz, 1H), 7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 5.94 (s, 1H), 5.56 (brs, 2H), 4.25 (s, 1H), 
3.42 (t, J = 5.0 Hz, 4H), 2.90 (d, J = 1 3.0 Hz, 1 H), 2.68 (d, J = 1 3.0 Hz, 1 H), 2.32-2.52 (m, 4H), 1 .50 (s, 3H) 
Mass (m/z): 419 (M + ) 

IR (KBr): 3333, 3176, 2361, 1664, 1647, 1603, 1560, 1442, 1417, 1334, 1225, 1007, 770 crrr^ 
Melting point: 267-268°C 



Elemental analysis: as C22H25N7O2 


Calculated (%) 
Found (%) 


C = 62.99, H = 6.01, N = 23.37 
C = 63.04, H = 6.25, N = 23.58 



Example 4 

5-Amino-2- (2-furyl) -7- (4- (2-ethyl-2-hydroxybutyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 4) 
[0093] Yield: 71% (recrystallized from toluene-hexane; pale brown needles) 

1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J =0.7, 1.7 Hz, 1H), 7.16 (dd, J=0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 
6.02 (s, 1 H), 5.68 (brs, 2H), 3.54 (t, J = 5.0 Hz, 4H), 2.91 (brs, 1 H), 2.71 (t, J = 5.0 Hz, 4H), 1 .48 (q, J = 7.6 Hz, 4H), 
0.88 (t, J =7.6 Hz, 6H) 
Mass (m/z): 385 (M + ) 

IR (KBr): 3410, 3107, 2966, 2951, 2361, 1655, 1616, 1605, 1558, 1446, 1236 crrr 1 
Melting point: 21 2-21 3°C 



Elemental analysis: as C 19 H 27 N 7 02 

Calculated (%) j C = 59.20, H = 7.06, N = 25.44 
Found (%) | C = 59.52, H = 7.20, N = 25.61 



Example 5 

5-Amino-2-(2-furyl)-7-(4-(1-hydroxycyclopropylmethyl)piperazinyl)[1 ,2;4]triazolo[1 ,5-c]pyrimidine (Compound 5) 
[0094] Yield: 48% (recrystallized from ethanol-ethyl acetate; white powder) 

1 H NMR (5 ppm, CDCI 3 ): 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 
6.04 (s, 1H), 5.70 (brs, 2H), 3.59 (t, J= 5.0 Hz, 4H), 2.70 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.86 (t, J= 6.6 Hz, 2H), 0.43 
(t, J =6.6 Hz, 2H) 
Mass (m/z): 355 (M + ) 

IR (KBr): 3139, 2833, 2632, 1666, 1614, 1556, 1514, 1443, 1416, 1331, 1243, 1209, 1124, 1016, 771 cm' 1 
Melting point: 215-217°C 



Elemental analysis: as C 17 H 21 N 7 0 2 0.6H 2 O 


Calculated (%) 
Found (%) 


C = 55.76, H = 6.11, N= 26.77 
C = 55.86, H = 6.13, N = 26.54 



Example 6 

5-Amino-2-(2-furyl)-7- (4- (2-methoxy-2-methylpropyl)piperazinyl)[1,2,4]triazolo[1,5-c]pyrimidine (Compound 6) 

[0095] Yield: 70% (recrystallized from ethyl acetate; white powder) 1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 
Hz, 1H), 7.16 (dd, J =0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.52 (t, J= 5.0 Hz, 
4H), 3.22 (S, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.36 (s, 2H), 1.20 (s, 6H) 
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Mass (m/z): 371 (M + ) 

IR (KBr): 3417, 3167, 2958, 2833, 2360, 1666, 1608, 1560, 1512, 1470, 1444, 1416, 1381, 1333, 1242, 1132, 1076, 
1012 cm- 1 

Melting point: 200-201 °C 



Elemental analysis: as C 18 H 25 N 7 0 2 0.2H 2 O 


Calculated (%) 
Found (%) 


C = 57.92, H = 6.80, N = 26.27 
C = 57.86, H = 6.92, N = 26.24 



10 

Example 7 

5-Amino-2-(2-furyl)-7-(4-(3-hydroxy-3-methylbutyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 7) 

15 [0096] Yield: 59% (recrystallized from toluene-hexane; pale brown powder) 

H NMR (6 ppm, CDCI 3 ): 7.58 (dd, J - 0.7, 1 .7 Hz, 1 H), 7.1 6 (dd, J = 0.7, 3.3 Hz, 1 H), 6.55 (dd, J = 1 .7, 3.3 Hz, 1 H), 
6.02 (s, 1H), 5.87 (brs, 2H), 3.54 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.9 Hz, 2H), 2.60 (t, J= 5.0 Hz, 4H), 1.67 (t, J = 5.9 
Hz, 2H), 1.25 (s, 6H) 
Mass (m/z): 371 (M + ) 

20 IR (KBr): 3389, 3107, 2966, 2937, 2837, 1670, 1660, 1639, 1622, 1597, 1549, 1439, 1225 cm' 1 
Melting point: 194-195°C 



Elemental analysis: as C 18 H 25 N 7 0 2 


Calculated (%) 
Found (%) 


C = 58.21, H = 6.78, N = 26.40 
C = 58.26, H = 7.00, N = 26.49 



Example 8 

30 5-Amino-2- (2-furyl) -7- (4- (3-hydroxy-3-methylpentyl) piperazinyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 8) 

[0097] Yield: 69% (recrystallized from ethyl acetate-toluene-hexane; brown granular crystals) 
1 H NMR (6 ppm, CDCI 3 ): 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 
6.02 (s, 1 H), 5.63 (brs, 2H), 3.56 (t, J = 5.0 Hz, 4H), 2.60-2.71 (m, 6H), 1.51-1 .71 (m, 4H), 1 .1 8 (s, 3H), 0.91 (t, J = 7.6 
35 Hz, 3H) 

Mass (m/z): 385 (M + ) 

IR (KBr): 3417, 3139, 2972, 1660, 1606, 1564, 1516, 1479, 1443, 1416, 1338, 1223, 1122, 1020, 770 cnr 1 
Melting point: 196-197°C 



Elemental analysis: as C 19 H 27 N 7 0 2 


Calculated (%) 
Found (%) 


C = 59.20, H = 7.06, N = 25.44 
C = 59.29, H = 7.06, N = 25.05 



Example 9 

5-Amino-2-(2-furyl)-7-(4-(3-hydroxy-3-phenylbutyl)piperazinyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 9) 
[0098] Yield: 36% (recrystallized from ethyl acetate-2-propanol; white powder) 

1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J= 0.7, 1 .7 Hz, 1 H), 7.48 (d, J = 7.6 Hz, 2H), 7.36 (d, J = 7.6 Hz, 2H), 7.25 (d, J = 
6.6 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.51-3.60 (m, 
4H), 2.60-2.70 (m, 2H), 2.17-2.46 (m, 4H), 2.02-2.17 (m, 1H), 1.83-1.97 (m, 1H), 1.52(s, 3H) 
Mass (m/z): 451 (M + ) 

IR (KBr): 3444, 3167, 2972, 2833, 2362, 1652, 1616, 1564, 1513, 1421, 1238, 779 cm' 1 
Melting point: 123-124°C 
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Elemental analysis: as C 23 H 27 N 7 0 2 1.0H 2 O 

Calculated (%) j C = 61 .1 8, H = 6.47, N = 21 .71 
Found (%) | C = 61 .20, H = 6.39, N = 21 .77 



Example 1 0 

5-Amino-2-(2-furyl)-7-(4-(3-ethyl-3-hydroxypentyl)piperazinyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 10) 

10 

[0099] Yield: 42% (recrystallized from ethanol-ethyl acetate; pale yellow powder) 

1 H NMR (5 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 6 (dd, J = 0.7, 3.3 Hz, 1 H), 6:55 (dd, J = 1 .7, 3.3 Hz, 1 H), 
6.02 (s, 1 H), 5.65 (brs, 2H), 3.55 (t, J = 5.0 Hz, 4H), 2.59-2.65 (m, 6H), 1 .40-1 .69 (m, 6H), 0.87 (t, J = 7.6 Hz, 6H) Mass 
(m/z): 399 (M + ) 

15 IR (KBr): 3278, 2968, 2833, 2808, 2361, 1659, 1651, 1605, 1441, 1417, 1336, 1236, 1201 cm-1 
Melting point: 183°C 



Elemental analysis: as C 20 H 29 N 7 O 2 


Calculated (%) 
Found (%) 


C = 60.13, H=7.32, N = 24.54 
C = 60.17i H=7.49, N = 24.63 



Example 11 

25 5-Amino-2-(2-furyl)-7- (4- (3-methoxy-3-methylbutyl) piperazinyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 11 ) 
[0100] Yield: 53% (recrystallized from ethyl acetate; white powder) 

1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 
6.02 (s, 1H), 5.77 (brs, 2H), 3.56 (t, J= 5.0 Hz, 4H), 3.20 (s, 3H), 2.54 (t, J =5.0 Hz, 4H), 2.44 (t, J= 8.3 Hz, 2H), 1.72 
30 (t, J=8.3Hz,2H), 1.18 (s,6H) 
Mass (m/z): 385 (M + ) 

IR (KBr): 2972, 2808, 2364, 1668, 1606, 1562, 1513, 1442, 1417, 1377, 1335, 1225, 1126, 1080, 1005, 773 cm" 1 
Melting point: 194-1 95°C 



. Elemental analysis: as C 19 H 27 N 7 0 2 


Calculated (%) 
Found (%) 


C = 59.20, H = 7.06, N = 25.43 
C = 59.02, H = 7.06, N = 25.10 



Ref. Example 12 

5-Amino-2-(2-furyl) -7-(4-(2-hydroxy-1 ,1-dimethylethyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. Compound 
12) 

[0101] Yield: 48% (recrystallized from toluene-hexane; white needles) 

1 H NMR (8 ppm, CDCI 3 ): 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J =0.7, 3.3 Hz, 1H), 6.56 (dd, J a 1.7, 3.3 Hz, 1H), 
6.03 (s, 1H), 5.62 (brs, 2H), 3.58 (brt, 4H), 3.42 (s, 2H), 2.71 (brt, 4H), 2.36 (s, 1H), 1.09 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr): 3444, 3167, 2972, 2833, 2362, 1663, 1616, 1560, 1514, 1444, 1230, 978, 771 crrr 1 
Melting point: 213-215°C 



Elemental analysis: as C 17 H 23 N 7 0 2 0.4H 2 O 0.3toluene 


Calculated (%) 
Found (%) 


C = 58.48, H = 6.73, N = 25.00 
C = 58.31, H = 6.65, N = 25.05 
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Example 13 

5-Amino-2-(2-furyl) -7- (4- (4-hydroxy-4-methylpentyI)piperazinyl)[1,2,4]triazolo[1,5-c]pyrimidine (Compound 13) 

5 [0102] Yield: 68% (recrystallized from ethyl acetate; white powder) 

1 H NMR (S ppm, CDCI 3 ): 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 
6.01 (s, 1H), 5.78 (brs, 2H), 3.57 (t, J= 5.0 Hz, 4H), 2.59 (t, J= 5.0 Hz, 4H), 2.45 (t, J= 5.3 Hz, 2H), 1.58-1.74 (m, 
4H),1.22 (s, 6H) 
Mass (m/z): 385 (M + ) 

10 IR (KBr): 3417, 3153, 2958, 2819, 2364, 1647, 1610, 1560, 1514, 1444, 1417, 1381, 1335, 1236, 1126, 984, 770 cm" 1 
Melting point: 178°C 



Elemental analysis: as C 19 H 27 N 7 0 2 0.5H 2 O 


Calculated (%) 
Found (%) 


C = 57.13, H = 6.49, N = 27.43 
C = 57.28, H = 6.58, N = 27.48 



Example 14 

20 5-Amino-2-(2-f uryl)-7- (4- (5-hydroxy-5-methylhexyI)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 1 4) 
[0103] Yield: 49% (recrystallized from ethyl acetate; white powder) 

1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 6 (dd, J = 0.7, 3.3 Hz, 1 H), 6.55 (dd, J= 1.7, 3.3 Hz, 1 H), 
6.01 (s, 1H), 5.90 (brs, 2H), 3.55 (t, J= 5.0 Hz, 4H), 2.51 (t, J= 5.0 Hz, 4H), 2.39 (t, J= 7.6 Hz, 2H), 1.26-1.56 (m, 
25 6H), 1.22 (s, 6H) 

Mass (m/z): 399 (M+) 

IR (KBr): 341 7, 3389, 3278, 31 67, 2958,- 2847, 2359, 1 662, 1614,1 564, 1 51 3, 1 444, 1 41 7, 1 378, 1 336, 1 234, 773 cm^ 
Melting point: 148°C 



Elemental analysis: as C 2 oH 2 9N 7 0 2 1 .2H 2 0 


Calculated (%) 
Found (%) 


C = 57.04, H = 7.51, N = 23.28 
C = 57.07, H = 7.55, N = 23.21 



35 Ref. Example 15 

5-Amino-2-(2-furyl)-7-(4-(imidazo[1 ,2-a]pyridin-2-ylmethyl)piperazinyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. 
Compound 15) 

40 [0104] In 7.5 mL of DMF, 500 mg (1.75 mmol) of Compound F and 582 mg (3.51 mmol) of imidazo[1 ,2-a]pyridin- 
2-ylmethyl chloride were dissolved. The solution was cooled to 0°C in an ice bath, and then 1.6 mL of triethylamine 
was added thereto, followed by stirring at room temperature overnight. After completion of the reaction, water was 
added to the reaction mixture and a 1 .0 mol/L sodium hydroxide solution was further added thereto to adjust the solution 
to be basic. Then, the mixture was extracted by adding chloroform, and the organic layer was washed with water and 

4 5 brine, and then dried over anhydrous magnesium sulfate. After evaporation of the solvent, the resulting residue was 
purified by silica gel column chromatography (2% methanol-chloroform) and then recrystallized from ethanol to obtain 
374 mg of Ref. Compound 15 as white powder (yield: 51%). 

1 H NMR (6 ppm, CDCI 3 ): 8.07 (d, J = 6.9 Hz, 1H) , 7.59 (s, 1H), 7.58-7.54 (m, 2H), 7.18-7.12 (m, 2H), 6.76 (dd, J = 
6.1, 7.4 Hz, 1H), 6.54 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.65 (brs, 2H), 3.77 (s, 2H), 3.59 (t, J= 5.0 Hz, 4H), 2.67 
50 (t, J=5.0Hz, 4H) 

Mass (m/z): 415 (M + ) 

IR (KBr): 1666, 1651, 1606, 1446, 1216, 742 cm" 1 
Melting point: 220-221 °C 



Elemental analysis: as C 21 H 21 N 9 Q 


Calculated (%) 
Found (%) 


C = 60.71, H = 5.09, N = 30.34 
C = 60.70, H = 5.15, N = 30.25 
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[0105] Ref. Compounds 1 6 to 1 8 were obtained by carrying out Ref. Examples 1 6 to 1 8 in a manner similar to that 
in Ref. Example 1 5. 

Ref. Example 16 

5 

5-Amino-2-(2-furyl)-7-(4- (imidazo[1 ,2-a]pyrazin-2-ylmethyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. 
Compound 16) 

[0106] Yield: 53% (recrystallized from ethanol; white powder) 
w 1 H NMR (8 ppm, CDCI 3 ): 9.06 (s, 1 H), 8.04 (dd, J = 1 .6, 4.6 Hz, 1 H), 7.88 (d, J= 4.6 Hz, 1 H), 7.69 (s, 1 H), 7.55 (dd, 
J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.84 (s, 
2H), 3.62 (t, J = 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z): 416 (M+) 

IR (KBr): 1666, 1606, 1234, 1213, 773 cm' 1 
15 Melting point: 242-244°C 



Elemental analysis: as C 20 H 20 N 10 O 1.1 H 2 0 


Calculated (%) 
Found (%) 


C = 55.06, H = 5.13, N =32.11 
C = 55.22, H = 5.13, N=31.91 



Ref. Example 17 

5-Amino-2-(2-furyl)-7- (4- (imidazo[1,2-a]pyrimidin-2-ylmethyl)piperazinyl) [1,2,4]triazolo[1,5-c]pyrimidine (Ref. 
25 Compound 1 7) 

[0107] Yield: 16% (recrystallized from ethanol; pale brown powder) 

1 H NMR (5 ppm, DMSO-d 6 ): 8.92 (dd, J= 2.0, 6.6 Hz, 1H), 8.49 (dd, J= 2.2, 4.1 Hz, 1H), 7.86 (d, J= 0.8 Hz, 1H), 
7.83 (s, 1H), 7.61 (brs, 2H), 7.07-7.01 (m, 2H), 6.66 (dd, J= 0.7, 2.6 Hz, 1H), 6.02 (s, 1H), 3.70 (s, 2H), 3.54 (t, J = 
30 7.0 Hz, 4H), 2.58 (t, J = 7.0 Hz, 4H) 
Mass (m/z): 416 (M + ) 

IR (KBr): 1647, 1608, 1562, 1512, 1437, 1232, 773 cm' 1 
Melting point: 244-246°C 



Elemental analysis: as C 20 H 20 N 10 O 1.2H 2 0 


Calculated (%) 
Found (%) 


C = 54.84, H = 5.15, N=31.97 
C = 54.72, H=4.87, N=31.94 



40 Ref. Example 18 

5-Amino-7-(4-(benzimidazol-2-ylmethyl)piperazinyl)-2-(2-furyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. Compound 18) 

[0108] Yield: 31% (recrystallized from ethanol; pale brown powder) 
45 1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J =0.7, 1.7 Hz, 1H), 7.30-7.23 (m, 4H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J 
= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 (brs, 2H), 3.90 (s, 2H), 3.60 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z): 415 (M + ) 

IR (KBr): 1658, 1606, 1564, 1444, 1224, 999, 748 cm" 1 
Melting point: 284-286°C 



Elemental analysis: as C 21 H 21 


N 9 0 




Calculated (%) 


I c = 


= 60.71, 


H = 


5.09, N = 30.34 


Found (%) 


! C = 


= 60.52, 


H = 


5.34, N = 30. 07 
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Ref. Example 19 

5-Amino-7-(4-(benzothiazol-2-ylmethyl)piperazinyl)-2- (2-furyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. Compound 19) 

5 [0109] Compound 19 was obtained using a corresponding bromide, instead of the chloride, in a manner similar to 
that in Ref. Example 1 5. 

Yield: 19% (recrystallized from ethanol; pale brown powder) 

1 H NMR (5 ppm, CDCI 3 ): 8.00 (d, J = 7.2 Hz, 1 H), 7.88 (d, J = 7.2 Hz, 1 H), 7.59 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.45 (dt, J 
= 1.3, 8.2 Hz, 1H), 7.39 (dd, J= 1.3, 8.2 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.04 (s, 
10 1 H), 5.60 (brs, 2H), 4.02 (s, 2H), 3.63 (t, J = 5.0 Hz, 4H), 2.75 (t, J = 5.0 Hz, 4H) 
Mass (m/z): 432 (M+) 

IR (KBr): 1652, 1612, 1560, 1440, 1236, 1203 cm" 1 
Melting point: 218-219°C 



Elemental analysis: as C 21 H 20 N 8 OS 


Calculated (%) 
Found (%) 


C = 58.32, H=4.66, N = 25. 91 
C = 58.10, H=4.99, N = 26.15 



20 Ref. Example 20 

5-Amino-7-(4-(benzo-2,1 ,3-thiadiazol-5-ylmethyl)piperazinyl)-2- (2-furyl) [1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. 
Compound 20) 

25 [01 1 0] Ref. Compound 20 was obtained using a corresponding methanesulfonate, instead of the chloride, in a manner 
similar to that in Ref. Example 1 5. 
Yield: 70% (recrystallized from ethanol; white powder) 

1 H NMR (5 ppm, CDCI 3 ): 7.99 (s, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.59 (dd, J= 1.6, 7.6 Hz, 1H), 7.58 (dd, J= 0.7, 1.7 
Hz, 1 H), 7.1 5 (dd, J = 0.7, 3.3 Hz, 1 H), 6.56 (dd, J = 1 .7, 3.3 Hz, 1 H), 6.03 (s, 1 H), 5.64 (brs, 2H), 3.72 (s, 2H), 3.58 
30 (t, J = 5.0 Hz, 4H), 2.60 (t, J = 5.0 Hz, 4H) 
Mass (m/z): 433 (M + ) 

IR (KBr): 1660, 1606, 1444, 1222, 758 cm" 1 
Melting point: 21 0-21 1°C 



35 


Elemental analysis: as C 20 H 19 N 9 OS 




Calculated (%) 


C = 55.41, 


H = 4.42, 


N = 29. 08 




Found (%) 


C = 55.38, 


H = 4.47, 


N = 28. 99 



40 Ref. Example 21 



5-Amino-2-(2-furyl)-7- (4- (5-methylisoxazol-3-ylmethyl)piperazinyl) [1,2,4]triazolo[1,5-c]pyrimidine (Ref. Compound 
21) 

45 [0111] Into 1 5 mL of dichloromethane, 1 .50 g (5.26 mmol) of Compound F and 934 mg (8.42 mmol) of 5-methylisox- 
azole-3-carboxaldehyde were dissolved, and the solution was cooled to 0°C in an ice bath. Then, 1 .5 mL of acetic acid 
and 1.78 g (8.42 mmol; 1.6 eq.) of sodium triacetoxyborohydride were added thereto, followed by stirring at room 
temperature overnight. After completion of the reaction, water was added to the reaction mixture, and a 1.0 mol/L 
aqueous sodium hydroxide solution was further added thereto to adjust the solution to be basic. Then, the mixture was 

50 extracted by adding chloroform, and the organic layer was washed with water and brine, and then dried over anhydrous 
magnesium sulfate. After evaporation of the solvent, the resulting residue was purified by silica gel column chroma- 
tography (2% methanol-chloroform) and then recrystallized from ethanol to obtain 222 mg of Ref. Compound 21 as 
white powder (yield: 11%). 

1 H NMR (5 ppm, CDCI 3 ): 7.58 (dd, J= 0.7, 1.7 Hz, 1H) } 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 
55 6.03 (s, 1 H), 6.02 (s, 1 H), 5.60 (brs, 2H), 3.61 (s, 2H), 3.56 (t, J = 5.0 Hz, 4H), 2.56 (t, J = 5.0 Hz, 4H), 2.42 (s, 3H) 
Mass (m/z): 380 (M + ) 
IR (KBr): 1654, 1614, 1564, 1209 cm" 1 
Melting point: 222-224°C 
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5 



Elemental analysis: 


as C 18 H 20 N 8 O 2 




Calculated (%) j C 
Found (%) | C 


= 56.83, H = 5.30, 
= 56.80, H = 5.45, 


N = 29.46 
N = 29.12 



Ref. Example 22 

5-Amino-2-(2-furyl)-7-(3-methyl-4- (5-methylisoxazol-3-ylmethyl)piperazinyl)[1 ,2,4]trlazolo[1 ,5-c]pyrimidine (Ref. 
10 Compound 22 ) 

[01 12] Ref. Compound 22 was obtained in a manner similar to that in Ref. Example 1 5. 
Yield: 40% (recrystallized from ethanol; white powder 

1 H NMR(6 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 5 (dd, J = 0.7, 3.3 Hz, 1 H), 6.55 (dd, J = 1 .7, 3.3 Hz, 1 H), 
15 5.99 (s, 1H), 5.98 (s, 1H), 5.70 (brs, 2H), 3.98 (s, 1H), 3.92 (s, 1H), 3.89 (d, J= 14.2 Hz, 1H), 3.62 (d, J= 14.2 Hz, 
1 H), 3.1 3 (dt, J= 3.3, 1 0.6 Hz, 1 H), 2.89-2.82 (m, 3H), 2.57-2.43 (m, 1 H), 2.41 (d, J= 6.5 Hz, 3H), 1 .20 (d, J= 6.3 Hz, 3H) 
Mass (m/z) : 394 (M + ) 
IR (KBr): 1652, 1648, 1606, 1238 cm" 1 
Melting point: 183-185°C 

20 



Elemental analys 


s: 


as C^gH 2 j 


N 8 0 2 


2.0 HCI 2. 


1 H 2 0 


Calculated (%) j 


C 


= 45.17, 


H = 


5.63, 


N 


= 22.18 


Found (%) 


C 


= 45.17, 


H = 


5.47, 


N 


= 22.07 



25 

[0113] Compounds 23 to 25 were obtained by carrying out Ref. Examples 23 to 25 using corresponding methanesul- 
fonates, instead of the chloride, in a manner similar to that in Ref. Example 15. 

Ref. Example 23 

30 

5-Amino-2-(2-furyl)-7-(4-(1 -(5-methylisoxazol-3-yl)ethyl)piperazinyl)[1 ,2,4]triazoio[1 ,5-c]pyrimidine (Ref. Compound 
23) 

[0114] Yield: 31% (recrystallized from ethanol; pale brown powder) 
35 1 H NMR (5 ppm, CDCI 3 ): 7.58 (dd, J=0.7, 1.7 Hz, 1H), 7.15 (dd, J=0.7, 3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 
6.00 (s, 1 H), 5.96 (s, 1 H), 5.73 (brs, 2H), 3.80 (q, J = 6.9 Hz, 1 H), 3.54 (t, J = 5.0 Hz, 4H), 2.58 (t, J = 5.0 Hz, 4H) 2.41 
(s, 3H), 1.43 (d, J= 6.9 Hz, 3H) 
Mass (m/z) : 394 (M + ) 

IR (KBr): 1666, 1604, 1444, 1227, 767 cm^ 
40 Melting point: 1 06-1 08°C 

Ref. Example 24 

5-Amino-2- (2-furyI) -7- (4- (3-methylisoxazol-4-ylmethyl)piperazinyl)[1,2,4]triazolo[1 ,5-c]pyrimidine (Ref. Compound 
45 24) 

[0115] Yield: 56% (recrystallized from ethanol; white powder) 

1 H NMR (5 ppm, CDCI 3 ): 8.23 (s, 1 H), 7.59 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 5 (dd, J = 0.7, 3.3 Hz, 1 H), 6.56 (dd, J = 1 .7, 
3.3 Hz, 1 H), 6.02 (s, 1 H), 5.62 (brs, 2H), 3.54 (t, J = 5.0 Hz, 4H), 3.38 (s, 2H), 2.51 (t, J = 5.0 Hz, 4H), 2.33 (s, 3H) 
50 Mass (m/z) : 380 (M + ) 

IR (KBr): 1666, 1648, 1604, 1446, 1333, 1207, 999 cm' 1 
Melting point: 233-234°C 



Elemental analysis: as C 18 H 20 N 8 O 2 0.2H 2 O 

Calculated (%) j C = 56.30, H = 5.35, N = 29.1 8 
Found (%) | C = 56.08, H = 5.37, N = 29.41 



30 



EP1 116 722 B1 



Ref. Example 25 

5-Amino-2-(2-furyl)-7- (4- (5-methyl-3-pheny!isoxazol-4-ylmethyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Ref. 
Compound 25) 

5 

[0116] Yield: 82% (recrystallized from ethanol; white powder) 

1H NMR (5 ppm, CDCI 3 ): 7.97-7.93 (m, 2H), 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.47-7.44 (m, 3H), 7.16 (dd, J = 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.66 (brs, 2H), 3.56 (t, J = 5.0 Hz, 4H), 3.34 (s, 2H), 2.54 (t, J = 
5.0 Hz, 4H) , 2.47 (s, 3H) 
10 Mass (m/z): 456 (M + ) 

IR (KBr): 1 653, 1 604, 1 560, 1 444, 1 234 cm-1 
Melting point: 244-246°C 



Elemental analysis : as C24H 2 4N 8 0 2 


Calculated (%) 
Found (%) 


C = 63.15, H = 5.30, N = 24.55 
C = 63.26, H = 5.46, N = 24.74 



[01 1 7] Compounds 26 and 27 were obtained by carrying out the following Examples 26 and 27 using corresponding 
20 aldehydes in a manner similar to that in Example 21 . 

Ref. Example 26 

5-Amino-2-(2-furyl)-7- (4- (3-oxo-3,4-dihydro-2H-benzo[1 ,4]oxazin-7-ylmethyl)ptperazinyl)[1 ,2,4]triazolo[1 ,5-c] 
25 pyrimidine (Ref. Compound 26) 

[01 18] Yield: 1 5% (recrystallized from ethanol; white powder) 

1 H NMR (8 ppm, CDCI 3 ): 8.04 (brs, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 3.3 Hz, 1H), 7.00 (s, 1H), 
6.93 (d, J = 7.9 Hz, 1 H), 6.74 (d, J = 7.9 Hz, 1 H), 6.55 (dd, J = 1 .7, 3.3 Hz, 1 H), 6.01 (s, 1 H), 5.62 (brs, 2H), 4.62 (s, 
30 2H), 3.54 (t, J = 5.0 Hz, 4H), 3.47 (s, 2H), 2.53 (t, J = 5.0 Hz, 4H) 
Mass (m/z) : 446 (M+) 
IR (KBr): 1606, 1230, 773, 505, 487 cm" 1 
Melting point: 287-288°C 



Elemental analysis: as C 22 H 22 N 8 03 


Calculated (%) 
Found (%) 


C = 59.19, H = 4.97, N = 25.10 
C = 59.23, H = 5.06, N = 24.71 



40 Ref. Examples 27 

5-Amino-2-(2-furyl)-7- (4-(3-oxo-3,4-dihydro-2H-benzo[1 ,4]oxazin-6-ylmethyl)piperazinyi)[1 ,2,4]triazolo[1 ,5-c] 
pyrimidine (Ref. Compound 27) 

45 [0119] Yield: 50% (recrystallized from ethanol; pale brown powder) 

1 H NMR (8 ppm, DMSO-d 6 ): 10. 67 (brs, 1 H) t 7.87 (t, J= 0.8 Hz, 1H), 7.61 (brs, 2H), 7.06 (d, J= 3.6 Hz, 1 H), 6.90-6.87 
(m, 3H), 6.67 (dd, J = 0.7, 2.6 Hz, 1 H), 6.01 (s, 1 H), 4.55 (s, 2H), 3.51 (t, J = 7.0 Hz, 4H), 3.41 (s, 2H), 2.42 (t, J = 7.0 
Hz, 4H) 

Mass (m/z) : 446 (M + ) 
50 IR (KBr): 1677, 1645, 1606, 1564, 1197, 773 cm' 1 
Melting point: 284-285°C 



Elemental analysis: as C 22 H 22 N 8 0 3 

Calculated (%) j C = 59.1 9, H = 4.97, N = 25.1 0 
Found (%) | C = 59.01, H = 5.28, N = 25.11 



31 



EP1 116 722 B1 



Example 28 

5-Amino-2-(2-furyl)-7-(4-(1 -methoxycyclopropylmethyl)piperazinyl)[1 ,2,4]triazolo[1 ,5-c]pyrimidine (Compound 28) 
[0120] Compound 28 was obtained using a corresponding piperazine derivative in a manner similar to that in Example 
Yield: 59% (recrystallized from ethanol-ethyl acetate; white powder) 

1 H NMR (8 ppm, CDCI 3 ): 7.58 (dd, J = 0.7, 1 .7 Hz, 1 H), 7.1 5 (dd, J = 0.7, 3.3 Hz, 1 H), 6.55 (dd, J = 1 .7, 3.3 Hz, 1 H), 
6.02 (s, 1H), 5.83 (brs, 2H), 3.58 (t, J= 5.0 Hz, 4H), 3.34 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.83 (dd J = 
5.0, 6.6 Hz, 2H), 0.48 (dd, J= 5.0, 6.6 Hz, 2H) 
Mass (m/z):370 (M+ 1 ) 

IR (KBr): 3458, 3115, 2835, 1655, 1608, 1556, 1514, 1470, 1443, 1417, 1331, 1230, 1205, 1117, 1063 1012 984 
906, 885, 771 cm' 1 
Melting point: 201-202°C . 



Elemental analysis: as C 18 H 23 N 7 0 2 0.3H 2 O 

Calculated (%) j C = 57.68, H = 6.34, N = 26.16 
Found {%) | C = 55.61 , H = 6.24, N = 26.09 



Formulation Example 1 : Tablets 

[0121] Tablets having the following composition are prepared in the usual way. 



Compound 1 


10 mg 


Lactose 


30 mg 


Potato starch 


15 mg 


Polyvinyl alcohol 


1.5 mg 


Magnesium stearate 


0.5 mg 



Formulation Example 2: Capsules 

[0122] Capsules having the following composition are prepared in the usual way. 



Compound 2 


10 mg 


Lactose 


100 mg 


Magnesium stearate 


2.5 mg 



[0123] These components are mixed and packed in gelatin capsules. 
Formulation Example 3: Injections 

[0124] Injections having the following composition are prepared in the usual way. 



Ref. Compound 15 


2 mg 


Purified soybean oil 


200 mg 


Purified egg yolk lecithin 


24 mg 


Glycerol for injection 


50 mg 


Distilled water for injection 


1.72 ml 



[0125] The present invention provides novel triazolopyrimidine derivatives or- pharmaceutical^ acceptable salts 
thereof, which have adenosine A 2A receptor antagonism and are useful for treating or preventing various diseases 
induced by hyperactivity of an adenosine A 2A receptor (for example, Parkinson's disease, senile dementia or depres- 
sion). 



32 
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Claims 

1 . A [1 ,2,4Jtriazolo[1 ,5-c)pyrimidine derivative represented by formula (I): 



NHQ 
1 

R 6 N N' N 



r 4 r 3 iVy^vS 



wherein R 1 represents substituted or unsubstituted aryl, or a substituted or unsubstituted aromatic heterocyclic 
group; R 2 represents a hydrogen atom, halogen, substituted or unsubstituted C r C 6 alkyl, substituted or unsub- 
stituted aryl, or a substituted or unsubstituted aromatic heterocyclic group; na represents an integer of 0 to 4; Q 
20 represents a hydrogen atom or 3,4-dimethoxybenzyl; R 6 represents a hydrogen atom, substituted or unsubstituted 

C r C 6 alkyl, halogen, or hydroxy; R 3 represents (i) hydroxy, or (ii) substituted or unsubstituted C r C 6 alkoxy; and 
R 4 and R 5 are the same or different, and each represents substituted or unsubstituted C r C 6 alkyl or substituted 
or unsubstituted aryl, or R 4 and R 5 form a substituted or unsubstituted saturated carbocycle together with the 
adjacent carbon atom; or a pharmaceutical^ acceptable salt thereof. 

25 

2. The [1,2,4]triazolo[1,5-c]pyrimidine derivative according to claim 1, wherein Q is a hydrogen atom, or a pharma- 
ceutical^ acceptable salt thereof. 

3. The [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to clam 2, wherein R 2 is a hydrogen atom, or a pharma- 
30 ceutically acceptable salt thereof. 

4. The [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to claim 3, wherein R 1 is a substituted or unsubstituted 
aromatic heterocyclic group, or a pharmaceutical^ acceptable salt thereof. 

35 5. Then [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to claim 3, wherein R 1 is furyl, or a pharmaceutical^ 
acceptable salt thereof. 

6. The [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to claim 5, wherein R 6 is a hydrogen atom; na is 1 ; R 3 is 
hydroxy; and R 4 and R 5 each are substituted or unsubstituted C,-C 6 alkyl; or a pharmaceutical^ acceptable salt 

40 thereof. 

7. The [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to claim 6, wherein R 4 and R 5 each are methyl, or a phar- 
maceutical^ acceptable salt thereof. 

45 8. A medicament comprising the [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to any one of claims 1 to 7 or a 
pharmaceutical^ acceptable salt thereof. 

9. Use of the [1 ,2,4]triazolo[1 ,5-c]pyrimidine derivative according to any one of claims 1 to 7 or a pharmaceutical^ 
acceptable salt thereof for the preparation of an agent for preventing or treating a disease induced by hyperactivity 
50 of an adenosine A 2A receptor. 

Patentanspruche 

55 1 . [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat der Formel (I): 
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15 wobei R 1 substituiertes Oder unsubstituiertes Aryl oder einen substitulerten oder unsubstituierten aromatischen 

heterocyclischen Rest bedeutet; R 2 ein Wasserstoffatom, Halogen, substituiertes oder unsubstituiertes C r C 6 - 
Alkyl, substituiertes oder unsubstituiertes Aryl, oder einen substituierten oder unsubstituierten aromatischen he- 
terocyclischen Rest bedeutet; na eine ganze Zahl von 0 bis 4 bedeutet; Q ein Wasserstoffatom oder 3,4-Dime- 
thoxybenzyl bedeutet; R 6 ein Wasserstoffatom, substituiertes oder unsubstituiertes C r C 6 -Alkyl, Halogen oder 

20 Hydroxy bedeutet; R 3 (i) Hydroxy oder (ii) substituiertes Oder unsubstituiertes C r C 6 -Alkoxy bedeutet; R 4 und R 5 

gleich oder verschieden sind und jeweils substituiertes oder unsubstituiertes C r C 6 -Alkyl oder substituiertes oder 
unsubstituiertes Aryl bedeuten, oder R 4 und R 5 zusammen mit dem benachbarten Kohlenstoffatom einen substi- 
tuierten oder unsubstituierten gesattigten Carbocyclus bilden; oder ein pharmazeutisch vertragliches Salz davon. 

25 2. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 1 , wobei Q ein Wasserstoffatom ist, oder ein pharmazeutisch 
vertragliches Salz davon. 

3. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 2, wobei R 2 ein Wasserstoffatom ist, oder ein pharmazeu- 
tisch vertragliches Salz davon. 

30 

4. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 3, wobei R 1 ein substituierter oder unsubstituierter aroma- 
tischer heterocyclischer Rest ist, oder ein pharmazeutisch vertragliches Salz davon. 

5. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 3, wobei R 1 Fury! ist, oder ein pharmazeutisch vertragliches 
35 Salz davon. 

6. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 5, wobei R 6 ein Wasserstoffatom ist; na 1 ist; R 3 Hydroxy 
ist; und R 4 und R 5 jeweils substituiertes oder unsubstituiertes C r C 6 -Alkyl sind; oder ein pharmazeutisch vertrag- 
liches Salz davon. 

40 

7. [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach Anspruch 6, wobei R 4 und R 5 jeweils Methyl sind, oder ein pharma- 
zeutisch vertragliches Salz davon. 

8. Medikament, umfassend das [1 ,2,4]Triazolo[1 ,5-c]pyrimidin-Derivat nach einem der Anspruche 1 bis 7 oder ein 
45 pharmazeutisch vertragliches Salz davon. 

9. Verwendung des [1,2,4]Triazolo[1,5-c]pyrimidin-Derivats nach einem der Anspruche 1 bis 7 oder eines pharma- 
zeutisch vertraglichen Salzes davon zur Herstellung eines Mittels zur Vorbeugung oder Behandlung einer Erkran- 
kung, die durch Hyperaktivitat eines Adenosin A^ A Rezeptors hervorgerufen wird. 

50 

Revendications 

1 . Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine, represents par la formule (I) : 

55 
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dans laquelle R 1 represente un aryle substitue ou non substitue, ou un groupe heterocyclique aromatique 
15 substitue ou non substitue ; R 2 represente un atome d'hydrogene, un halogene, un alkyle en C 1 a C 6 substitue ou 

non substitue, un aryle substitue ou non substitue, ou un groupe heterocyclique aromatique substitue ou non 
substitue ; na represente un nombre entier de 0 a 4 ; Q represente un atome d'hydrogene ou un 
3,4-dimethoxybenzyle ; R 6 represente un atome d'hydrogene, un alkyle en C-| a C 6 substitue ou non substitue, un 
halogene, ou un hydroxy ; R 3 represente (i) un hydroxy, ou (ii) un alcoxy en C 1 a C 6 substitue ou non substitue ; 
20 et R 4 et R 5 sont identiques ou differents, et chacun represente un alkyle en C 1 a C 6 substitue ou non substitue ou 

un aryle substitue ou non substitue, ou R 4 et R 5 torment un carbocycle sature substitue ou non substitue ensemble 
avec I'atome de carbone adjacent ; ou sel pharmaceutiquement acceptable de celui-ci. 

2. Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon la revendication 1 , dans lequel Q est un atome d'hydrogene, ou 
25 sel pharmaceutiquement acceptable de celui-ci. 

3. Derive de la [1,2,4]triazolo[1,5-c]pyrimidine selon la revendication 2, dans lequel R 2 est un atome d'hydrogene, 
ou sel pharmaceutiquement acceptable de celui-ci. 

30 4. Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon la revendication 3, dans lequel R 1 est un groupe heterocyclique 
aromatique substitue ou non substitue, ou sel pharmaceutiquement acceptable de celui-ci. 

5. Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon la revendication 3, dans lequel R 1 est un furyle, ou sel pharma- 
ceutiquement acceptable de celui-ci. 

35 

6. Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon la revendication 5, dans lequel R 6 est un atome d'hydrogene ; 
na est egal a 1 ; R 3 est un hydroxy ; et R 4 et R 5 sont chacun un alkyle en C 1 a C 6 substitue ou non substitue ; ou 
sel pharmaceutiquement acceptable de celui-ci. 

40 7. Derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon la revendication 6, dans lequel R 4 et R 5 sont chacun un methyle, 
ou sel pharmaceutiquement acceptable de celui-ci. 

8. Medicament comprenant le derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon Tune quelconque des revendications 
1 a 7 ou un sel pharmaceutiquement acceptable de celui-ci. 

45 

9. Utilisation du derive de la [1 ,2,4]triazolo[1 ,5-c]pyrimidine selon I'une quelconque des revendications 1 a 7 ou d'un 
sel pharmaceutiquement acceptable de celui-ci pour la preparation d'un agent pour prevenir ou traiter une maladie 
induite par I'hyperactivite d'un r6cepteur Ag A de I'adenosine. 

50 
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